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ɉɪɢɥɨɠɟɧɢɟ Ƚ Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜ ɫɭɪɨɜɵɯ 







ɋɨɤɪɚɳɟɧɧɵɣ ɩɚɫɩɨɪɬ Ʉɚɥɚɪɫɤɨɣ Ƚɗɋ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ                                   Ʉɚɥɚɪɫɤɚɹ  Ƚɗɋ ɧɚ ɪɟɤɟ Ʉɚɥɚɪ,                 
Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ                            Ɂɚɛɚɣɤɚɥɶɫɤɢɣ ɤɪɚɣ 
Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ                Ƚɗɋ. 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ                                       ɐɟɧɬɪ. 
Ƚɨɞɨɜɨɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ                1582 Ɇȼɬ. 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ                     4320 ɱ. 
Ɋɟɡɟɪɜɵ: ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ  
ɫɢɫɬɟɦɵ                                                 1,0%. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ                       8,6. 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ  
ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ           ∆h 1,3 ɦ. 
 
ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ                             159 ɦ³/ɫ, 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ                                          384,8 ɦ³/ɫ, 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ  
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01 %                         1682 ɦ³/ɫ, 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ                                       40 ɦ³/ɫ.                                    
 
ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ           ɝɨɞɢɱɧɵɣ, 
ɛ) ɨɬɦɟɬɤɢ:                                               ɇɉɍ 650 ɦ ɍɆɈ 637,4,ɦ, 
ɜ) ɨɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:                    ɩɨɥɧ. 8,4 ɤɦ3 ɩɨɥɟɡɧɵɣ 4,2 ɤ ɦ3. 
 
ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ                                     89,12 ɦ,          
ɛ) ɪɚɫɱɟɬɧɵɣ                                            74,05 ɦ, 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ                                      69,0 ɦ. 
 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ                   233 Ɇȼɬ, 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ          691,2 ɦɥɧ. Ɇȼɬ·ɱ. 
 
ɉɥɨɬɢɧɚ: 
ɚ) ɩɥɨɬɢɧɚ                                                ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ,  
ɛ) ɦɚɬɟɪɢɚɥ                                              ɛɟɬɨɧ, 
ɜ) ɞɥɢɧɚ                                                    317 ɦ,  
ɞ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ                         102,4 ɦ. 
 
ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ                                                         ɩɨɜɟɪɯɧɨɫɬɧɵɣ  ɜɨɞɨɫɛɪɨɫ,                                                              
ɛ) ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ                                    2 ɨɬɜɟɪɫɬɢɟ, 





ɚ) ɬɢɩ ɡɞɚɧɢɹ                                             ɩɪɢɩɥɨɬɢɧɧɨɟ 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ                                    2, 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ                       ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɤɪɭɝɨɜɨɝɨ ɫɟɱɟɧɢɹ     
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ                    ɢɡɨɝɧɭɬɚɹ, 
ɞ) ɨɛɳɚɹ ɞɥɢɧɚ                                         61 ɦ 
ɟ) ɲɢɪɢɧɚ                                                  18,5 ɦ. 
 
Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ                                           ɊɈ115-ȼ-450 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ                                       ɋȼ 627/230-20Ɍ,  
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ                            115 Ɇȼɬ, 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ                                  150 ɨɛ/ɦɢɧ, 
ɝ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ                            ɌȾɐ-250000/220 – ɍ1, 
ɟ) ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ                         2. 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ                           0,11 ɪɭɛ/ɤȼɬ∙ɱ, 
ɛ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ                                    6,0 ɥɟɬ. 
ɜ) ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ              100150,5 ɪɭɛ./ ɤȼɬ 





1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 
 
1.1 Ɏɢɡɢɤɨ – ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɣɨɧɚ 
 
Ʉɚɥɚɪɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ ɑɢɬɢɧɫɤɨɣ ɨɛɥɚɫɬɢ Ɋɨɫɫɢɢ ɧɚ ɪɟɤɟ 
Ʉɚɥɚɪ, ɹɜɥɹɟɬɫɹ ɩɪɚɜɵɦ ɩɪɢɬɨɤɨɦ ɪɟɤɢ ȼɢɬɢɦ. ɋɬɜɨɪ ɝɢɞɪɨɭɡɥɚ ɪɚɫɩɨɥɨɠɟɧ ɜ 
ɭɫɬɶɟ ɪɟɤɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 154 ɤɦ ɞɨ ɩɨɫɟɥɤɚ ɋɪɟɞɧɢɣ Ʉɚɥɚɪ. 
 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɤɢ Ʉɚɥɚɪ 
 
ɉɢɬɚɧɢɟ ɪɟɤɢ Ʉɚɥɚɪ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɨɠɞɟɜɨɟ. Ɂɚɦɟɪɡɚɟɬ ɜ ɫɟɪɟɞɢɧɟ 
ɨɤɬɹɛɪɹ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɫɟɪɟɞɢɧɟ ɦɚɹ. 
Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɤɢ Ʉɚɥɚɪ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1.  
 
Ɍɚɛɥɢɰɚ 1.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɤɢ Ʉɚɥɚɪ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɹ 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɪɟɤɢ, ɦ3/ɫ 159 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɺɬɧɨɦ ɫɥɭɱɚɟ, 
(P=0,1%), ɦ3/ɫ 1682 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɺɬɧɨɦ ɫɥɭɱɚɟ, 
(P=0,01%), ɦ3/ɫ 2095 
ɋɚɧɢɬɚɪɧɵɣ ɪɚɫɯɨɞ, ɦ3/ɫ 40 
 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 1.2 ɢ 1.3, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 
Ɍɚɛɥɢɰɚ 1.2 - Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 



















Ɍɚɛɥɢɰɚ 1.3 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ 
ɁɂɆȺ 
























Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ:1,25. 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.4. 
 
Ɍɚɛɥɢɰɚ 1.4 - Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 
Ɋɚɫɯɨɞ, ɦ3/ɫ I II III IV V VI VII VIII IX X XI XII 
ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ 40 40 40 40 80 80 80 80 80 80 40 40 
ɉɨɬɪɟɛɥɟɧɢɟ 
(Q 90%) 21 18 17 29 280 332 326 161 97 77 50 38 
ɮɢɥɶɬɪɚɰɢɹ 1 1 1 1 2 2 3 3 3 1 1 1 
ɢɫɩɚɪɟɧɢɟ 0 0 0 0 0,1 0,1 0,1 0,1 0,1 0,1 0 0 
ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 1 0 1 -2 -2 0 0 0 0 0 1 1 
 










Ɍɚɛɥɢɰɚ 1.5 - Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɩɨ ɪɟɤɟ Ʉɚɥɚɪ 
Ɋɚɫɯɨɞɵ ɜ ɦ3/ɫ  
Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII 
1947 35,6 20,1 17 34,1 139 387 325 263 248 201 62 50 
1948 20,1 12,4 10,1 26,3 232 248 372 341 325 108 46 23,2 
1949 21,7 17 15,5 46,4 132 573 248 170 201 163 63 34 
1950 31 13,9 7,7 17 155 325 418 325 310 186 93 37 
1951 26,3 24,8 21,7 63,5 325 372 186 201 178 170 101 34 
1952 34,1 12,4 10,1 32,5 156 201 511 449 441 217 67 54 
1953 23,2 20,1 14,7 18,6 224 265 364 348 341 209 68 43 
1954 27,9 24,8 24 23,2 220 440 163 170 84 76 54 48 
1955 13,9 13,2 10,8 10,1 217 279 379 364 356 77 31 23 
1956 17 10,8 9,3 13,2 232 519 271 221 189 156 39 23,1 
1957 23,2 21,7 18,6 48 147 498 186 178 193 170 63 54 
1958 23,2 20,1 19,3 32,5 269 319 313 155 93 85 56 42 
1959 15,5 13,2 8,5 26,3 170 201 464 418 402 146 50 21,7 
1960 24,8 17 13,9 61,9 495 372 170 108 101 93 62 31 
1961 46,4 23,2 15,5 24 193 610 418 387 348 201 132 54 
1962 20,1 18,6 7,7 61,9 248 395 232 201 187 176 63 51 
1963 31 30,2 29,4 34,1 395 557 449 511 488 183 65 43 
1964 27,9 27,1 20,9 65 511 418 240 224 118 96 48 38 
1965 21,7 20,1 18,6 27,9 241 260 344 472 424 201 63 26,3 
1966 24,8 23,2 20,1 37,2 190 429 316 252 110 102 91 51 
1967 35,6 32,5 26,3 21,7 475 619 209 132 116 108 94 34 
1968 33,3 27,1 25,5 35,6 218 333 317 449 379 132 93 37 
1969 21,7 20,1 18,6 31 201 263 565 550 248 217 70 26,3 
1970 24,8 24 18,6 38,7 135 697 201 224 217 193 111 29,4 
1971 27,9 26,3 9,3 40,2 325 279 588 310 101 93 62 34 
1972 17 12,4 10,1 11,6 178 426 294 240 316 269 34 23 
1973 21,7 17 15,5 41,8 240 302 418 263 255 248 48 26,1 
1974 46,4 34,1 27,1 27,9 449 635 217 139 108 101 102 51 
1975 24,8 22,4 21,7 32,5 209 263 418 387 170 139 62 46 
1976 40,2 39,5 36,4 82 325 697 341 310 279 101 77 54 
1977 48 27,9 23,2 20,1 232 286 565 495 217 193 63 26,4 
1978 65 41,8 14,7 31 379 666 325 341 286 279 84 65 
1979 69,7 43,3 24,8 17,8 495 588 573 511 341 271 99 59 
1980 34,1 32,5 27,9 23,2 356 310 286 248 271 170 68 39 
1981 34,1 32,5 21,7 38,7 333 735 341 217 232 209 63 36 
1982 24,8 24 21,7 38,7 387 263 565 217 147 62 34 26,2 
1983 21,7 20,1 18,6 38,7 255 418 220 217 240 224 60 33 
1984 26,3 24,8 13,2 29,4 201 224 511 209 232 217 50 27,9 
1985 24,8 22,4 21,7 20,9 124 341 304 186 139 124 62 34 
1986 21,7 18,6 15,5 10,1 263 294 387 279 341 155 46 31 
1987 34,1 10,8 9,3 43,3 248 294 325 217 232 209 46 33 
1988 23,2 21,7 17 31 480 449 155 124 108 101 65 39 
1989 51,1 31 26,3 20,1 310 542 232 232 217 201 124 62 
1990 45,7 43,3 39,5 68,1 201 217 372 201 310 232 59 27,9 
1991 26,3 17 12,4 38,7 557 743 464 387 341 248 90 36 
1992 27,9 21,7 10,8 29,8 279 480 279 217 201 193 50 33 
1993 17 15,5 12,4 37,2 201 227 542 263 248 78 48 42 
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1.3 ɉɪɢɪɨɞɧɨ – ɤɥɢɦɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
Ʉɥɢɦɚɬ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɤɨɪɨɬɤɢɦ ɢ ɧɟɪɟɞɤɨ ɞɨɠɞɥɢɜɵɦ ɥɟɬɨɦ, 
ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɝɨ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ ɫɨɫɬɚɜɥɹɟɬ +20 ºɋ. ɋɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ ɫɚɦɨɝɨ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ -34 ºɋ. 
Ɋɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɟɜɵɲɟɧɢɹ Ɋ = 2% ɞɨɫɬɢɝɚɟɬ 
20 ɦ/ɫ ɢ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɟɜɵɲɟɧɢɹ Ɋ = 20% ɞɨɫɬɢɝɚɟɬ 15 ɦ/ɫ. 
 
1.4 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
ɋɬɜɨɪ ɝɢɞɪɨɭɡɥɚ ɫɢɦɦɟɬɪɢɱɧɵɣ, ɞɥɢɧɚ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɧɚ ɨɬɦɟɬɤɟ 
ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 317 ɦ. 
ɇɚɩɨɪɧɵɣ ɮɪɨɧɬ ɫɨɡɞɚɟɬɫɹ ɛɟɬɨɧɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ:  
– ȼɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ; 
– ɋɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɨɣ; 
– ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ; 
– Ʌɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ. 
Ɂɞɚɧɢɟ Ƚɗɋ – ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ. ȼɨɞɨɩɪɢɟɦɧɢɤ ɪɚɡɦɟɳɚɟɬɫɹ ɜ 
ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢ ɩɨɞɜɨɞ ɜɨɞɵ ɤ ɬɭɪɛɢɧɚɦ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɬɭɪɛɢɧɧɵɦɢ ɜɨɞɨɜɨɞɚɦɢ, ɩɪɨɥɨɠɟɧɧɵɦɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 
 
1.5 ȼɟɞɭɳɟɟ ɡɧɚɱɟɧɢɟ ɜ ɷɤɨɧɨɦɢɤɟ Ʉɚɥɚɪɫɤɨɝɨ ɪɚɣɨɧɚ 
 
ȼɟɞɭɳɟɟ ɡɧɚɱɟɧɢɟ ɜ ɷɤɨɧɨɦɢɤɟ Ʉɚɥɚɪɫɤɨɝɨ ɪɚɣɨɧɚ ɢɝɪɚɥɨ ɨɥɟɧɟɜɨɞɫɬɜɨ. 
Ɉɥɟɧɢ ɨɛɟɫɩɟɱɢɜɚɥɢ ɩɪɨɩɢɬɚɧɢɟ ɢ ɩɟɪɟɞɜɢɠɟɧɢɟ ɩɨ ɫɟɜɟɪɧɨɣ ɬɚɣɝɟ ɦɟɫɬɧɵɯ 
ɠɢɬɟɥɟɣ, ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɧɚɭɱɧɵɯ ɷɤɫɩɟɞɢɰɢɣ. ɇɚ ɧɚɱɚɥɨ 2014 ɝɨɞɚ 
ɨɥɟɧɟɜɨɞɫɬɜɨ ɧɚɯɨɞɢɬɫɹ ɜ ɞɟɩɪɟɫɫɢɜɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɋɟɥɶɯɨɡɩɪɨɢɡɜɨɞɫɬɜɨ ɜɟɞɭɬ 
Ƚɍɋɉ: ɫɨɜɯɨɡɵ «Ʉɚɥɚɪɫɤɢɣ» ɢ «ɋɟɜɟɪɧɵɣ». Ɋɚɡɜɢɜɚɸɬɫɹ ɨɬɪɚɫɥɢ 
ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɹ, ɜɟɞɺɬɫɹ ɞɨɛɵɱɚ ɤɚɦɟɧɧɨɝɨ ɭɝɥɹ («Ⱥɩɫɚɬɫɤɚɹ 
ɭɝɥɟɞɨɛɵɜɚɸɳɚɹ ɤɨɦɩɚɧɢɹ») ɢ ɞɪɭɝɢɯ ɢɫɤɨɩɚɟɦɵɯ («Ʉɚɥɚɪɡɨɥɨɬɨ»), ɢɞɺɬ 
ɩɨɞɝɨɬɨɜɤɚ ɤ ɨɫɜɨɟɧɢɸ ɞɪɭɝɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ. ɇɚ 
ɫɬɚɧɰɢɢ Ʉɭɚɧɞɚ ɫ 2000 ɝɨɞɚ ɛɚɡɢɪɭɸɬɫɹ 3 ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ 
ɞɪɟɜɟɫɢɧɵ. Ɋɚɛɨɬɚɸɬ ɇɟɥɹɬɢɧɫɤɢɣ ɥɟɫɯɨɡ, ɑɚɪɫɤɢɣ ɥɟɫɯɨɡ. 
ɇɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɭɡɥɚ – ɤɨɦɩɥɟɤɫɧɨɟ. Ƚɢɞɪɨɭɡɟɥ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ 





2 ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
 
2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ 
(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, 
ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ 
ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ 
ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, 
ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ V, 
VI, VII, VIII, IX, X ɦɟɫɹɰɵ; ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ  ,XI, XII, I, II, III, IV 
ɦɟɫɹɰɵ). ɇɚɱɚɥɨ ɝɨɞɚ ɫɱɢɬɚɟɦ ɫ ɩɟɪɜɨɝɨ ɦɟɫɹɰɚ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ. 
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ 
ɜɵɱɢɫɥɹɸɬɫɹ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ 
ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɬɫɹ ɤɚɠɞɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. 
ɉɨɫɬɪɨɟɧɢɟ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ (2.1): 
 
, %                 (2.1) 
 
ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɢɯ ɡɚ ɡɢɦɧɢɣ ɫɟɡɨɧ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ;  
n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90% ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 
m P,% Ƚɨɞɵ Qɫɪ.ɝ,    ⁄  Ƚɨɞɵ Qɩɨɥ,    ⁄  Ƚɨɞɵ Qɦɟɠ,    ⁄  
1 2,0 1979 258 1979 501,60 1979 83,51 
2 3,9 1991 247 1991 498,40 1978 82,93 
3 5,9 1963 235 1963 480,00 1989 73,64 
4 7,8 1978 215 1978 399,40 1990 73,64 
5 9,8 1961 204 1961 391,20 1961 70,87 
6 11,8 1976 198 1976 390,40 1991 66,91 
7 13,7 1981 191 1981 371,60 1951 63,04 
8 15,7 1969 186 1969 365,40 1970 62,79 
9 17,6 1977 183 1977 359,00 1981 62,14 
10 19,6 1952 182 1952 351,60 1976 61,44 







ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.1 
m P,% Ƚɨɞɵ Qɫɪ.ɝ,    ⁄  Ƚɨɞɵ Qɩɨɥ,    ⁄  Ƚɨɞɵ Qɦɟɠ,    ⁄  
12 23,5 1968 173 1968 339,20 1947 59,97 
13 25,5 1989 171 1959 331,00 1973 59,73 
14 27,5 1953 162 1971 320,60 1983 59,44 
15 29,4 1959 161 1955 319,00 1963 59,39 
16 31,4 1974 161 1982 315,80 1969 57,81 
17 33,3 1950 160 1986 312,80 1977 57,37 
18 35,3 1970 160 1967 310,20 1957 56,93 
19 37,3 1967 159 1974 309,60 1962 56,90 
20 39,2 1971 158 1953 308,40 1953 56,66 
21 41,2 1973 158 1950 306,60 1980 56,39 
22 43,1 1980 155 1989 306,60 1974 55,64 
23 45,1 1986 155 1948 303,60 1984 55,51 
24 47,1 1964 153 1964 302,20 1950 55,09 
25 49,0 1972 153 1993 296,20 1987 55,07 
26 51,0 1992 152 1973 295,60 1968 54,79 
27 52,9 1982 151 1970 294,80 1965 54,09 
28 54,9 1990 151 1980 294,20 1972 53,87 
29 56,9 1975 150 1992 291,20 1992 52,31 
30 58,8 1947 148 1972 290,80 1949 51,51 
31 60,8 1955 148 1975 289,40 1967 50,30 
32 62,7 1948 147 1956 286,40 1996 50,29 
33 64,7 1983 147 1984 275,40 1966 49,90 
34 66,7 1984 147 1947 272,40 1975 49,77 
35 68,6 1993 144 1983 270,00 1964 46,13 
36 70,6 1951 142 1949 264,80 1985 44,26 
37 72,5 1956 142 1987 263,20 1960 43,37 
38 74,5 1987 142 1988 263,20 1986 42,56 
39 76,5 1949 140 1990 260,20 1988 42,56 
40 78,4 1962 139 1966 259,40 1971 41,81 
41 80,4 1966 137 1962 252,60 1995 41,79 
42 82,4 1957 134 1951 252,40 1959 40,17 
43 84,3 1988 134 1960 249,20 1958 39,73 
44 86,3 1960 129 1957 240,40 1954 39,70 
45 88,2 1996 129 1994 240,00 1956 38,34 
46 90,2 1958 119 1996 239,80 1993 35,73 
47 92,2 1994 118 1958 229,80 1948 35,16 
48 94,1 1985 117 1985 218,80 1982 33,06 
 
ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 
ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
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 Ɋɢɫɭɧɨɤ 2.1 -ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ 
ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ 
 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 50% ɢ 90% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ɉɪɢ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɤɪɢɜɨɣ ɫɪɟɞɧɟɝɨɞɨɜɵɯ 
ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱɟɬɧɵɣ ɝɨɞ ɢ ɝɢɞɪɨɝɪɚɮ.  
 
2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ( Ɋ = 50%) 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɢɦɟɟɬɫɹ ɤɨɧɤɪɟɬɧɵɟ ɝɨɞɚ 1972 ɢ 1992. ȼɵɱɢɫɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ 
ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ: 
 К =             = ͳ,Ͳʹ,                (2.2) 
 К =             = ͳ,Ͳʹ,                (2.3) 
 К =             = ͳ,Ͳͷ,                (2.4) 
 К =             = ͳ,Ͳʹ                 (2.5) 
 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɦɵ ɩɪɢɧɢɦɚɟɦ 1992 ɝɨɞ, ɧɨ 
ɭɬɨɱɧɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ, ɭɦɧɨɠɢɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ 

























































2.3 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ = 90%) 
 
ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɚ 
ɫɥɟɜɚ ɢ ɫɩɪɚɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%: 1996 ɢ 1958 ɝɝ. ȼɵɱɢɫɥɹɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. 
 К =             = Ͳ,͹͸,                (2.6) 
 К =             = ͳ,ͲͲ,                (2.7) 
 К =             = Ͳ,ͻͲ,                (2.8) 
 К =             = ͳ,ͲͶ                 (2.9) 
 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1958. 
ȼɵɛɪɚɜ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ, ɭɬɨɱɧɢɦ ɝɨɞɨɜɨɣ ɫɬɨɤ, ɭɦɧɨɠɢɜ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ (ɬɚɛɥɢɰɵ 
2.2, 2.3 ɢ 2.4). 
 
Ɍɚɛɥɢɰɚ 2.2 - Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (Ɋ=90%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ 
Ɇɟɫɹɰɵ əɧɜ. Ɏɟɜ. Ɇɚɪ. Ⱥɩɪ. Ɇɚɣ. ɂɸɧɶ ɂɸɥɶ Ⱥɜɝ. ɋɟɧ. Ɉɤɬ. ɇɨɹɛ. Ⱦɟɤ.      ,    ⁄  23,2 20,1 19,3 32,5 269 319 313 155 93 85 56 42        ,    ⁄  21 18 17 29 280 332 326 161 97 77 50 38 
 
Ɍɚɛɥɢɰɚ 2.3 - Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (Ɋ=50%) ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ ɢ ɫ 
ɩɪɢɜɟɞɟɧɢɟɦ 




Ɍɚɛɥɢɰɚ 2.4 – Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (Ɋ=50%).  
Ɇɟɫɹɰɵ əɧɜ. Ɏɟɜ. Ɇɚɪ. Ⱥɩɪ. Ɇɚɣ. ɂɸɧɶ ɂɸɥɶ Ⱥɜɝ. ɋɟɧ. Ɉɤɬ. ɇɨɹɛ. Ⱦɟɤ.      ,    ⁄  27,9 21,7 10,8 29,8 279 480 279 217 201 193 50 33        ,    ⁄  30 25 17 45 300 450 326 161 190 180 60 38 
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 Ɋɢɫɭɧɨɤ 2.2 -  Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ 
 
2.4 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɝɨ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ «ɐɟɧɬɪ» ɢ ɱɢɫɥɚ 
ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɟ ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ 4320 ɱ. 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [7, ɬɚɛɥ. ɉ.3.2] ɩɨɥɭɱɚɟɦ:      = Ͳ,ͺʹͷ;       = Ͳ,͹ͺ;    = Ͳ,͸ʹͷ  
ɇɚɝɪɭɡɤɢ ɜ ɥɸɛɨɣ ɱɚɫ ɫɭɬɨɤ ɡɢɦɵ ɢ ɥɟɬɚ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
    =       (             ), Ɇȼɬ,            (2.10) 
    =          (             ),   ,           (2.11) 
 
ɝɞɟ     ɢ     – ɧɚɝɪɭɡɤɚ ɜ ɥɟɬɧɢɣ ɢ ɡɢɦɧɢɣ ɱɚɫɵ ɫɭɬɨɤ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ;    ,      ,     ɢ    ,      ,    – ɤɨɷɮɮɢɰɢɟɧɬɵ ɧɚɝɪɭɡɤɢ ɬɢɩɨɜɵɯ ɫɭɬɨɱɧɵɯ 
ɝɪɚɮɢɤɨɜ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɩɨ ɬɚɛɥɢɰɚɦ ɢ ɝɪɚɮɢɤɚɦ [13];    – ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ. 
 
Ɋɚɫɱɟɬ ɞɥɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.5. 
 
Ɍɚɛɥɢɰɚ 2.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 
ɑɚɫɵ ɫɭɬɨɤ ɐɟɧɬɪ (58-51 ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ) Ɇɨɳɧɨɫɬɶ, Ɇȼɬ ɡɢɦɚ ɥɟɬɨ ɡɢɦɚ ɥɟɬɨ 
0 1,98-0,898 1.85-0.852 1028,30 662,88 
1 2.05-1.05 2.002-1.03 870,10 633,20 
2 2.1-1.17 2.22-1.22 743,54 603,52 
3 2.17-1.17 2.3-1.3 822,64 593,63 
4 2.17-1.17 2.3-1.3 822,64 593,63 






































ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.5 
ɑɚɫɵ ɫɭɬɨɤ ɐɟɧɬɪ (58-51 ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ) Ɇɨɳɧɨɫɬɶ, Ɇȼɬ ɡɢɦɚ ɥɟɬɨ ɡɢɦɚ ɥɟɬɨ 
6 1,93-0.923 2,2-1.2 917,56 613,41 
7 0,35-0.352 1,6-0.6 996,66 712,35 
8 0.7+0.296 0.952+0.04 1328,88 821,18 
9 0.3+0.702 0.175+0.7 1487,08 831,08 
10 0.4+0.6 1 1439,62 989,38 
11 0.67+0.324 0.275+0.72 1344,70 939,91 
12 0.877+0.12 0.55+0.45 1265,60 890,44 
13 0.755+0.22 0.42+0.575 1281,42 910,23 
14 0.575+0.42 0.22+0.775 1376,34 949,80 
15 0.62+0.347 0.42+0.577 1313,06 910,23 
16 0.77+0.231 0.677+0.32 1313,06 870,65 
17 0.1+0.90 0.4+0.60 1550,36 920,12 
18 1 0.5+0.50 1582,00 900,33 
19 0.17+0.825 0.62+0.375 1518,72 845,92 
20 0.25+0.75 0.575+0.42 1502,90 791,50 
21 0.37+0.625 0.35+0.51 1439,62 811,29 
22 0.758+0.24 0.27+0.725 1313,06 771,71 
23 1.35-0.352 0,952+0.05 1107,40 732,14 
 
ɉɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɪɚɧɠɢɪɭɟɬɫɹ ɦɨɳɧɨɫɬɶ ɜ 
ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ, ɞɟɥɹɬɫɹ ɧɚ ɡɨɧɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɢɪɚɳɟɧɢɹɦ 
ɧɚɝɪɭɡɤɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɨɣ ɡɨɧɟ. Ɋɚɫɱɟɬ 
ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɫɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.6. 
 
Ɍɚɛɥɢɰɚ 2.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ  
Ptɡ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ Ptɥ, Ɇȼɬ ɗΣ, Ɇȼɬ∙ɱ 
0 0 0 0 
1582,00 31,64 989,38 39,575 
1550,36 94,92 949,80 59,3625 
1518,72 142,38 939,91 59,3625 
1502,90 205,66 939,91 138,5125 
1487,08 442,96 920,12 187,9813 
1439,62 442,96 910,23 187,9813 
1439,62 885,92 910,23 257,2375 
1376,34 1139,04 900,33 336,3875 
1344,70 1281,42 890,44 425,4313 
1328,88 1439,62 880,54 524,3688 
1313,06 1439,62 870,65 959,6938 
1313,06 1439,62 831,08 1078,419 
1313,06 1850,94 821,18 1451,413 
1281,42 2072,42 792,49 1465,264 
1265,60 4445,42 791,50 2355,702 
1107,40 5711,02 732,14 2672,302 
1028,30 6248,9 712,35 3513,271 
996,66 7672,7 662,88 4047,533 
917,56 7150,64 633,20 3889,233 
870,10 7467,04 613,41 4087,108 
854,28 8131,48 603,52 4294,877 
822,64 8131,48 593,63 4294,877 
822,64 9950,78 593,63 4294,877 
 18 
 
2.5 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ  
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɧɟɪɚɡɜɢɜɚɸɳɚɹɫɹ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɫɨ ɫɬɚɬɢɱɟɫɤɢɦ 
ɦɚɤɫɢɦɭɦɨɦ ɧɚɝɪɭɡɤɢ, ɬɨ k=1 ɢ ɮɨɪɦɭɥɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ: 
 
Ɇȼɬ ,1530cos 00max  tbaPt , 
 
(2.12) 
ɝɞɟ  maxtP – ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɜ ɤɨɧɤɪɟɬɧɵɣ ɦɟɫɹɰ; 
t    ɧɨɦɟɪ ɦɟɫɹɰɚ; 
ɚ, b - ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ. 








ɝɞɟ  maxcP – ɫɬɚɬɢɱɟɫɤɢɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ; 
ɥa  - ɤɨɷɮɮɢɰɢɟɧɬ ɥɟɬɧɟɝɨ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ. 
 
  =             =           =    ,                          
(2.14) 
 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
Ɇȼɬ,,max ɦɟɫɫɭɬttt PP     
 
    (2.15) 
ɝɞɟ  maxtP – ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɜ ɤɨɧɤɪɟɬɧɵɣ ɦɟɫɹɰ;  
tɫɭɬ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ t  ɝɨ ɦɟɫɹɰɚ; 
ɦɟɫ - ɤɨɷɮɮɢɰɢɟɧɬ ɜɧɭɬɪɢɦɟɫɹɱɧɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɤɨɬɨɪɵɣ ɨɛɵɱɧɨ ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,95. 
 
ɉɨɫɤɨɥɶɤɭ ɤɨɷɮɮɢɰɢɟɧɬ tɫɭɬ ɢɡɜɟɫɬɟɧ ɬɨɥɶɤɨ ɞɥɹ ɥɟɬɚ (ɢɸɧɹ - ɢɸɥɹ) ɢ ɡɢɦɵ (ɹɧɜɚɪɹ - ɞɟɤɚɛɪɹ), ɩɪɢɧɢɦɚɟɦ, ɱɬɨ ɨɧ ɢɡɦɟɧɹɟɬɫɹ ɥɢɧɟɣɧɨ (ɪɢɫɭɧɨɤ 2.3). 
ɉɨɷɬɨɦɭ ɩɥɨɬɧɨɫɬɶ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɥɸɛɨɝɨ ɞɪɭɝɨɝɨ ɦɟɫɹɰɚ 
ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɟɝɨ ɫɟɪɟɞɢɧɵ. 
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 Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ tɫɭɬ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪ-
ɝɨɫɢɫɬɟɦɵ, ɩɪɢ ɡɚɞɚɧɧɵɯ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ      = ͳͷͺʹ   , ɱɢɫɥɟ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ 4320 ɱ ɢ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ «ɐɟɧɬɪ» ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.7. 
 
Ɍɚɛɥɢɰɚ 2.7 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ 
Ɇɟɫɹɰ       , Ɇȼɬ , Ɇȼɬ 
1 0,78 1571,89 1164,77 
2 0,8 1495,12 1136,29 
3 0,82 1362,15 1061,11 
4 0,84 1208,60 964,47 
5 0,86 1075,63 878,79 
6 0,88 998,86 835,04 
7 0,88 998,86 835,04 
8 0,86 1075,63 878,79 
9 0,84 1208,60 964,47 
10 0,82 1362,15 1061,11 
11 0,8 1495,12 1136,29 
12 0,78 1571,89 1164,77 
 
Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɚɯ 2.4 ɢ 2.5. 
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 Ɋɢɫɭɧɨɤ 2.5 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
 
2.6 Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɪɢɧɹɬɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɱɢɫɥɹɸɬɫɹ ɦɨɳɧɨɫɬɢ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ: 
 
ɩɨɞɜ
Ƚɗɋ N ɩɪ ȽɗɋN k Q H   , Ɇȼɬ,
             
(2.18) 
 
ɝɞɟ kN=8,6– ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
ɩɪ90%
iQ – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 
ɩɨɞɜ
Ƚɗɋɇ  – ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ. 
 
  ɩɨɞɜȽɗɋ ȼȻ ɇȻ ɇȻɇ z z Q t h,   ɦ,
            
(2.19) 
 
ɝɞɟ ȼȻz  – ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ=70 ɦ; 
  ɇȻ ɇȻz Q t – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɵɦ ɫɜɹɡɢ  
ɩɨ ɭɫɥɨɜɢɸ ɤɨɷɮɮɢɰɢɟɧɬ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɪɚɜɟɧ 0,95. 
h = 1,3 ɦ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ.  
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ZɇȻ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɬɚɛɥɢɰɟɣ 1.3 (ɩɭɧɤɬ 1.2). Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ: 
 
ɩɨɞɜ.
ȼɏɄ N ȼɏɄ ȽɗɋN k Q H   , Ɇȼɬ,            (2.20) 
 
ɝɞɟ QȼХК – ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ     ɤɨɦɩɥɟɤɫɚ. 
 
Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ: ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ. 









1 2 3 4 5 6 7 8 9 10 11 12
 21 
 
Ɍɚɛɥɢɰɚ 2.8 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
ɉɚɪɚɦɟɬɪɵ Ɂɢɦɚ Ʌɟɬɨ Ɂɢɦɚ 
ɦɟɫɹɰ ɹɟɧɜ. ɮɟɜ. ɦɚɪɬ ɚɩɪ. ɦɚɣ ɢɸɧɶ ɢɸɥɶ ɚɜɝ. ɫɟɧɬ. ɨɤɬ. ɧɨɹɛ. ɞɟɤ. 
Qɜɯɤ,      40 40 40 40 80 80 80 80 80 80 40 40 
Q 90% ɩɪ,      21 18 17 29 280 332 326 161 97 77 50 38 
Qɮ,      1 1 1 1 1 1 1 1 1 1 1 1 
Qɢɫɩ,      0 0 0 0 0,1 0,1 0,1 0,1 0,1 0,1 0 0 
Qɥɟɞ,      1 0 1 -2 -2 0 0 0 0 0 1 1 
ɫɭɦɦ. ɩɨɬɟɪɢ, ɦ 2 1 2 -1 -1 1 1 1 1 1 2 2 
Qɩɨɥ. ɛɵɬ,      19 17 16 30 281 331 324 160 96 75 49 36 
Q
 ɫɪ 1/3,      478 
           Qɛɵɬ. ɩɨɥ,      19 17 16 30 281 331 324 160 96 75 49 36 
Zɜɛ, ɦ 650 650 650 650 650 650 650 650 650 650 650 650 
Zɧɛ, ɦ 559 558 558 560 568 569 568 566 564 563 562 561 
ɇ, ɦ 83 83 83 81 74 73 73 76 78 79 80 81 
Nɝɷɫ, Ɇȼɬ 14 13 12 22 187 219 215 110 68 54 35 26 
Qɜɯɤ,      40 40 40 40 80 80 80 80 80 80 40 40 
Zɜɛ, ɦ 650 650 650 650 650 650 650 650 650 650 650 650 
Zɧɛ, ɦ 561 561 561 561 563 563 563 563 563 563 561 561 
ɇ, ɦ 80 80 80 80 79 79 79 79 79 79 80 80 
Nɜɯɤ, Ɇȼɬ 29 29 29 29 57 57 57 57 57 57 29 28 
Nɝɷɫ-Nɜɯɤ, Ɇȼɬ -15 -17 -17 -7 130 162 158 53 10 -3 6 -1 
∑Nɝɷɫ-Nɜɯɤ, Ɇȼɬ 520 
           
 
ɇɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɨɬɤɥɚɞɵɜɚɟɦ ɦɨɳɧɨɫɬɶ 
Ʉɚɥɚɪɫɤɨɝɨ Ƚɗɋ, ɩɨɬɨɦ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɟɫɹɰɵ ɨɬɤɥɚɞɵɜɚɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹ 
ȼɏɄ, ɝɪɚɮɢɤ ɩɨɤɪɵɬɢɟ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ) ɩɪɢɜɟɞɟɧ ɧɚ ɩɥɚɤɚɬɟ «ȼɨɞɧɨ – 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ». 
ȼ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ Ʉɚɥɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɫ ɦɨɳɧɨɫɬɹɦɢ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. ɉɪɢ ɷɬɨɦ ɢɡɛɵɬɤɢ ɩɪɢɬɨɤɚ ɜɨɞɵ ɜɨ 
ɜɪɟɦɹ ɩɨɥɨɜɨɞɶɹ ɚɤɤɭɦɭɥɢɪɭɸɬɫɹ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. ɇɚɢɛɨɥɶɲɟɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɞɨɫɬɢɝɧɭɬɨ ɜ ɨɤɬɹɛɪɟ – ɚɩɪɟɥɟ ɦɟɫɹɰɟ, ɫ ɦɚɹ ɩɨ ɫɟɧɬɹɛɪɶ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ 
ɧɭɠɞɚɦ ȼɏɄ.  
Ɋɚɫɱɟɬ ɩɨɤɪɵɬɢɹ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ) ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɜ ɬɚɛɥɢɰɟ Ⱥ.1. 
 
2.7 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ 
ɝɨɞɭ 
 
ɇɚɱɚɥɨ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚɞɚɟɬɫɹ ɭɫɥɨɜɢɟɦ, ɩɪɢ ɤɨɬɨɪɨɦ 
ɬɪɚɧɡɢɬɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɫɬɚɧɰɢɢ ɦɟɧɶɲɟ ɬɪɟɛɭɟɦɨɣ ɩɨ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɦɭ 
ɪɟɠɢɦɭ. 
ɉɨ ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɨɧɚ ɪɚɛɨɬɵ Ƚɗɋ 
ɩɨ ɩɪɢɧɹɬɨɦɭ ɪɟɠɢɦɭ ɷɧɟɪɝɨɨɬɞɚɱɢ, ɚ ɩɨ ɫɭɬɨɱɧɵɦ ɝɪɚɮɢɤɚɦ ɢ ɂɄɇ - ɡɨɧɚ 
ɪɚɛɨɬɵ Ƚɗɋ ɜ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ. 




  ɪɚɫɱɟɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 
  ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ; 
  ɧɚɱɚɥɨ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɩɪɢɧɹɬɨ IX ɦɟɫɹɰ, ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ 
ɩɨɥɨɜɨɞɶɹ; 
  ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɚɱɚɥɟ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚ ɧɚɱɚɥɨ ɫɟɧɬɹɛɪɹ 
ɩɪɢɧɹɬ ɪɚɜɧɵɦ ɇɉɍ = 650ɦ; 
  ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɹɬɵ ɫɨɝɥɚɫɧɨ ɢɫɯɨɞɧɵɦ 
ɞɚɧɧɵɦ ɢɡ ɬɚɛɥɢɰɟ 1.2 (ɩɭɧɤɬ 1.2). 
Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɨɬɦɟɬɤɢ ɍɆɈ – ɦɢɧɢɦɚɥɶɧɨɣ 
ɨɬɦɟɬɤɢ, ɞɨ ɤɨɬɨɪɨɣ ɫɪɚɛɚɬɵɜɚɟɬɫɹ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ∇ɍɆɈ = 637,4 ɦ. 
ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬɚɛɥɢɰɚ 1.2) ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:  
 
VɉɈɅȿɁɇ. = Vɇɉɍ. – VɍɆɈ = 2,1,  ɤɦ3,            (2.21) 
 
ɝɞɟ Vɇɉɍ = 8,4 ɤɦ3 – ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ; VɍɆɈ = 6,3 ɤɦ3 – ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɨɬɦɟɬɤɟ ɍɆɈ; 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ:  
  =           ̅⁄ = Ͳ,Ͳͳ,             (2.22) 
 ɝɞɟ ̅  – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ (ɩɭɧɤɬ 1). 
 
2.8 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɧɟɪɝɢɢ Ƚɗɋ.  
Ʉɪɢɬɟɪɢɟɦ ɨɰɟɧɤɢ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɝɨɞɭ ɫɪɟɞɧɟɣ ɜɨɞɧɨɫɬɢ ɞɥɹ ɧɚɱɚɥɶɧɵɯ ɫɬɚɞɢɣ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ 
ɭɫɥɨɜɢɢ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ, ɧɟ ɦɟɧɶɲɢɯ ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɛɨɬɟ 
Ƚɗɋ ɜ ɪɚɫɱɟɬɧɵɯ ɦɚɥɨɜɨɞɧɵɯ ɭɫɥɨɜɢɹɯ. 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɨɜɨɞɹɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱɟɬɚɦ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
ɉɪɢ ɪɚɫɱɟɬɟ ɪɟɠɢɦɚ ɫɪɚɛɨɬɤɢ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ ɪɚɫɫɦɨɬɪɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɜɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ: 
1. Ɋɚɛɨɬɚ Ƚɗɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɩɪɢɧɹɬɵɦɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
2. Ɋɚɛɨɬɚ Ƚɗɋ ɩɨ ɪɟɠɢɦɭ ɫɪɚɛɨɬɤɢ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 
ɉɨ ɤɚɠɞɨɦɭ ɪɟɠɢɦɭ ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɜɵɪɚɛɨɬɤɚ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ ɨɬ ɧɚɱɚɥɚ 
ɧɚɩɨɥɧɟɧɢɹ ɞɨ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ ɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɫ ɛɨɥɶɲɟɣ 
ɜɵɪɚɛɨɬɤɨɣ. ɇɚɢɛɨɥɶɲɭɸ ɜɵɪɚɛɨɬɤɭ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɚɪɢɚɧɬ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ 




ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɩɪɢɜɟɞɟɧ ɧɚ ɩɥɚɤɚɬɟ «ȼɨɞɧɨ 
– ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ». 
 
2.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɇɚɡɧɚɱɢɬɶ ɜɚɪɢɚɧɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɪɟɡɟɪɜɧɵɯ 
ɦɨɳɧɨɫɬɟɣ. 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɩɨ ɜɵɩɨɥɧɹɟɦɵɦ ɜ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɹɦ 







ɭɫɬ NNN  .. , Ɇȼɬ,
            (2.23) 
 
ɝɞɟ ȽЭɋɪɚɛN ..  - ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɦɚɤɫɢɦɭɦɚ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ. 
ȽЭɋ
ɪɚɛN ..  ɭɬɨɱɧɟɧɚ ɩɨɫɥɟ ɜɨɞɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜ 
ɩɭɧɤɬɟ 5 ɪɚɫɱɟɬɚ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɧɚɯɨɞɢɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ, 
ɞɥɹ ɷɬɨɝɨ:  
1. Ƚɚɪɚɧɬɢɪɭɟɦɭɸ ɦɨɳɧɨɫɬɶ ɞɟɥɢɦ ɧɚ 2, ɱɬɨɛ ɪɚɡɦɟɫɬɢɬɶ ɬɪɟɭɝɨɥɶɧɢɤɢ ɜ 
ɩɢɤɨɜɨɣ ɢ ɜ ɛɚɡɨɜɨɣ ɱɚɫɬɢ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, 
ɭɦɧɨɠɚɟɦ ɧɚ 24 ɱɚɫɚ ɢ ɩɨɥɭɱɚɟɦ ɝɚɪɚɧɬɢɪɭɟɦɭɸ ɜɵɪɚɛɨɬɤɭ:  
       =         ʹͶ,       ,             (2.24) 
       =         ʹͶ,    .              (2.25) 
 
2. ɉɨɫɥɟ ɷɬɨɝɨ ɨɬɤɥɚɞɵɜɚɟɦ ɷɬɢ ɜɵɪɚɛɨɬɤɢ ɧɚ ɂɄɇ, ɨɬɩɭɫɤɚɟɦ ɤɚɬɟɬɵ 
ɞɜɭɯ ɬɪɟɭɝɨɥɶɧɢɤɨɜ, ɷɬɨ ɢ ɛɭɞɭɬ ɧɚɲɢ ɪɚɛɨɱɢɟ ɦɨɳɧɨɫɬɢ Ƚɗɋ:               
      =              ,    ,
             (2.26) 
 
ɝɞɟ ȽɗɋɪɟɡN  = 2,31 Ɇȼɬ – ɪɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɚɹ ɧɚ Ƚɗɋ. 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɦɟɟɦ ɜɚɪɢɚɧɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ: 
        =              ,    .
              (2.27) 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 




Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ.  
ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɵ ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: Ɍɗɋ ɫ 
ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ – 15 ɞɧɟɣ; ɛɥɨɱɧɵɟ Ɍɗɋ – 30 ɞɧɟɣ. 
        = (                        ͳ   )    ,                      (2.29) 
 
Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ. ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 30 ɞɧɹɦ, ɚ ɱɚɫɬɨɬɚ ɢɯ ɩɪɨɜɟɞɟɧɢɹ – 1 ɪɚɡ ɜ 4 ɝɨɞɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.9. 
 
Ɍɚɛɥɢɰɚ 2.9 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 
ɗɝɚɪ1,        ɗɝɚɪ2,        Nɪɚɛ1,     Nɪɚɛ2,     Nɪɚɛ,            ,             ,                    ,              
1920,0 1920,0 160,0 71,0 231,0 233,0 29,0 553,0 
 
ȼɩɢɲɟɦ ɩɨɥɭɱɟɧɧɵɟ ɦɨɳɧɨɫɬɢ ɜ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
(ɬɚɛɥɢɰɚ 2.10).  
 
Ɍɚɛɥɢɰɚ 2.10 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
Ɇɟɫɹɰ 
ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ Ɍɗɋ     ,        ,         ,         ,          ,        ,         ,         ,          ,        ,         ,     
I 1572 157 47 233 2,3 0 0 1339 27 107 0 
II 1495 150 45 156 1,6 0 0 1339 27 107 0 
III 1362 136 41 23 0,2 0 0 1339 27 107 0 
IV 1209 121 36 50 0,5 0 0 1159 23 93 0 
V 1076 108 32 102 1,0 0 0 974 19 78 91 
VI 999 100 30 106 1,1 0 0 893 18 71 185 
VII 999 100 30 112 1,1 0 0 887 18 71 185 
VIII 1076 108 32 116 1,2 0 0 960 19 77 91 
IX 1209 121 36 116 1,2 0 29 1093 22 87 0 
X 1362 136 41 23 0,2 0 0 1339 27 107 0 
XI 1495 150 45 156 1,6 0 0 1339 27 107 0 
ɏII 1572 157 47 233 2,3 0 0 1339 27 107 0 
 
ȼɚɪɢɚɧɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɫ 
ɭɱɟɬɨɦ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɩɪɢɜɟɞɟɧ ɧɚ ɩɥɚɤɚɬɟ «ȼɨɞɧɨ – 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ». 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɨɩɪɟɞɟɥɢɥɢ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ Nɝɚɪ  = 160 Ɇȼɬ, ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ ɷɧɟɪɝɢɢ ɗ = 691,2 ɦɥɧ. ɤȼɬ*ɱ ɢ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɪɚɜɧɭɸ Nɭɫɬ = 233 Ɇȼɬ.   
 25 
 
3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
ɉɪɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɛɨɫɧɨɜɚɧɢɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɛɨɪɚ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ: 
 ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɝɪɟɝɚɬɨɜ ɢ 
ɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ ɜɨ ɜɫɟɯ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ; 
 ɦɢɧɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢ ɜɨɡɦɨɠɧɨ ɛɨɥɶɲɟɣ 
ɦɨɳɧɨɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɄɉȾ ɪɟɚɤɬɢɜɧɵɯ ɬɭɪɛɢɧ 
ɡɚ ɫɱɟɬ ɦɚɫɲɬɚɛɧɨɝɨ ɷɮɮɟɤɬɚ, ɫɧɢɠɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɫɨɤɪɚɳɟɧɢɸ ɫɪɨɤɨɜ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɦɨɧɬɚɠɚ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ 
ɬɭɪɛɢɧ, ɧɚɦɟɬɢɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ 
ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɚɝɪɟɝɚɬɨɜ.  
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ 
ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɪɟɠɢɦɨɜ.  
ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ 
[3]: 
 
Ƚɗɋ Ƚɗɋ ȼȻ ɫɪɚɛ ɇȻ ɇȻɇ (Q ) z (V ) z (Q ) Δh   , ɦ,             (3.1) 
 
ɝɞɟ  ȼȻ ɫɪɚɛz (V )  – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ ɫɪɚɛV  ɨɬ ɇɉɍ ɞɨ ɍɆɈ; 
ɇȻ ɇȻz (Q )  – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ;    – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
 
Ɉɝɪɚɧɢɱɟɧɢɟ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 




ɭɫɬ N Ƚɗɋ ȽɗɋN k ɇ Q   , Ɇȼɬ,               (3.2) 
 




2. Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 
ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 
 
max  ȽЭɋ ȽЭɋȽЭɋ N
ɪɚɫɱ
Q HQ ɇ
, ɦ3/ɫ,               (3.3) 
 
ɝɞɟ maxȽЭɋQ  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ       = Ͷ͸,͵ ɦ (ɪɢɫɭɧɨɤ 3.1). 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1.  
 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
Ʉɪɢɜɵɟ ɫɜɹɡɢ ɧɢɠɧɟɝɨ 




















ɦ H , ɦ 
Q
, 
ɦ3/ɫ H , ɦ 
Q , ɦ3/ɫ 
0 556,0 556,0 93,3 80,6 87,0 66,00 280,0 85,00 314,0 
50 561,6 560,9 91,7 79,1 85,4 68,00 300,0 80,00 333,6 
100 564,6 563,7 89,9 77,3 83,6 70,00 320,0 75,00 355,8 
150 566,3 565,3 88,1 75,5 81,8 72,00 340,0 74,05 360,4 
200 567,4 566,4 86,1 73,5 79,8 74,05 360,0   
250 568,4 567,2 84,9 72,3 78,6     
300 569,3 568,0 83,7 71,1 77,4     
350 570,1 568,8 82,6 70,0 76,3     
400 570,8 569,6 80,9 68,3 74,6     
450 571,4 570,3 80,3 67,7 74,0     
500 572,0 570,9 79,6 67,0 73,3 
 
   
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɪɢɫɭɧɨɤ 3.1).  
ɉɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
 ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɇɪ = 74,05 ɦ;  
 ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇmin=69,00 ɦ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɇmax =89,12 ɦ; 
 ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Qmax = ͵͸ͺ ɦ3/c. Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 
ɦɚɬɟɪɢɚɥɚɦ ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1) ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ; 
2) ɨɬɧɨɲɟɧɢɟ         =   ,   ,  = Ͳ,͹͹ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ. 
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3) ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ 
ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɉɅȾ90-ȼ-45 ɢ ɊɈ115-ȼ ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.2.  
 
 Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ 
 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅȾ90-ȼ-45° ɊɈ115-ȼ 






Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ  85 75 
Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ 
 
820 900 
Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 
 
0,921 0,927 






ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 
0,460 0,5156 







ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɸɬɫɹ 
















ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬ. 
ɦɨɳɧɨɫɬɢ 


















Ɉɩɪɟɞɟɥɟɧɢɟ КɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ  
 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [2]: 
       = ͳ  (ͳ        )  [Ͳ,ʹͷ  Ͳ,͹ͷ ቀ      ቁ , ],           (3.4) 
 
ɝɞɟ: Re – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ, ɩɪɢɱɟɦ: 
 ቀ      ቁ , = ቀ    ቁ ,  ቀ      ቁ ,  ቀ    ቁ , ,             (3.5) 
 
ɝɞɟ  - ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ, ɡɚɜɢɫɹɳɟɣ ɨɬ ɟɺ 
ɬɟɦɩɟɪɚɬɭɪɵ; 
 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɧɚɡɧɚɱɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ Ƚɗɋ. ɉɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɤɨɧɫɭɥɶɬɚɧɬɨɦ ɩɪɢɧɢɦɚɟɦ  t = 16 ɨɋ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɞɥɹ ɦɨɞɟɥɶɧɨɣ 
ɬɭɪɛɢɧɵ ɩɪɢɧɢɦɚɸɬɫɹ ɞɥɹ ɉɅȾ90-ȼ-45° 13,1ɦ  , ɞɥɹ ɊɈ115-ȼ 678,1ɦ  . 
ɉɚɪɚɦɟɬɪɵ ɦ ɨɪt, D1ɦ, ɇɦ ɞɥɹ ɤɚɠɞɨɣ ɬɭɪɛɢɧɵ ɩɪɢɧɢɦɚɸɬɫɹ ɢɡ ɬɚɛɥɢɰɵ 
3.2. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɩɪɚɜɤɢ КɉȾ  
 
ɉɨɩɪɚɜɤɚ ɄɉȾ ɡɚ ɫɱɟɬ ɦɚɫɲɬɚɛɧɨɝɨ ɷɮɮɟɤɬɚ ɢ ɨɬɧɨɲɟɧɢɟ ɄɉȾ ɧɚɬɭɪɧɨɣ 
ɢ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧ ɜ ɨɩɬɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ:  
 
Δɦ = ɧ ɨpt - ɦ ɨpt,                 (3.6) 
   =              .              (3.7) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ  
 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
   =      (    ) ,   ,        ,               (3.8) 
 
ɝɞɟ nI'p – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ nI'p = nI'ɨpt  (ɫɦ. ɜ ɬɚɛɥɢɰɟ 3.2). ɉɨɥɭɱɟɧɧɨɟ ɩɨ ɮɨɪɦɭɥɟ (3.8) ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 
ɛɥɢɠɚɣɲɟɝɨ ɫɢɧɯɪɨɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ nɫɢɧɯɪ. ɉɪɢɧɹɬɵɟ ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɵɯ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ ɹɜɥɹɸɬɫɹ ɟɞɢɧɫɬɜɟɧɧɨ 
ɜɨɡɦɨɠɧɵɦɢ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɬɭɪɛɢɧ ɢ ɢɫɯɨɞɧɵɯ ɧɚɱɚɥɶɧɵɯ ɞɚɧɧɵɯ. ɉɪɢ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɪɭɝɢɯ, ɛɥɢɡɤɢɯ ɫɢɧɯɪɨɧɧɵɯ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɚɹ ɡɨɧɚ 
ɬɭɪɛɢɧɵ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɭɞɚɥɹɟɬɫɹ ɨɬ ɨɛɥɚɫɬɢ ɨɩɬɢɦɭɦɚ 
ɄɉȾ. 
 
Уɬɨɱɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɪɚɫɱɺɬɧɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ  
 
Ɂɧɚɱɟɧɢɟ ɪɚɫɱɺɬɧɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
      =         (    ) , ,                        (3.9) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɬɭɪɛɢɧɵ ɧɚ УХ  
 
Ɋɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ ɧɚ ɍɏ ɩɨ ɮɨɪɦɭɥɚɦ: 
       =                  , ,        ,             (3.10) 
       =                  , ,                      (3.11) 
 
Ɉɩɪɟɞɟɥɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ  
 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ:  
    = ͻ,ͺͳ   ɧ  ͳ,ͳ͵         ,  ,                (3.12) 
 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ:  
   =                         (3.13) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ 
 
ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɩɪɨɜɨɞɢɦ ɥɢɧɢɢ     ,       ,       .Ɉɩɪɟɞɟɥɹɟɦ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɧɚ ɥɢɧɢɢ      ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɫɨɱɟɬɚɧɢɟ    ɢ IQ , 
ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ: 
        =    ,          √                   (3.14) 
 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɬɫɹ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ        
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ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ     , ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɩɨɞɫɬɚɜɢɜ ɜ ɭɪɚɜɧɟɧɢɟ (1.9) ɜɦɟɫɬɨ   ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ: 
        =    ,            √       .            (3.15) 
 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɬɫɹ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɬɭɪɛɢɧɟ. Ⱦɥɹ ɷɬɨɝɨ ɢɡ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɫɬɪɨɢɬɫɹ ɥɢɧɢɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɢ 
ɨɬɤɪɵɬɢɸ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ       . 
 
ɉɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɢ ɨɝɪɚɧɢɱɟɧɢɢ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ 
 
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ  ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɜ ɤɨɨɪɞɢɧɚɬɭ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ 
ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ      ɢ      ɩɨ ɮɨɪɦɭɥɟ: 
    =         √   ,     .              (3.16) 
 
Ɍɚɤ ɤɚɤ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ, ɤɚɤ  
ɩɪɚɜɢɥɨ, ɪɚɜɟɧ ɟɞɢɧɢɰɟ, ɬɨ: 
    =            √      ,     ,             (3.17) 
    =            √      ,                   (3.18) 
 
Ɍɭɪɛɢɧɚ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ, ɟɫɥɢ ɥɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɪɢɜɟɞɟɧɧɵɦ ɪɚɫɯɨɞɚɦ, ɧɟ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ 
ɪɚɛɨɱɟɝɨ ɞɢɚɩɚɡɨɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. Ɋɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɊɈ115-ȼ-45 ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɨɤ Ȼ.1 
(ɩɪɢɥɨɠɟɧɢɟ Ȼ). 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.1 (ɩɪɢɥɨɠɟɧɢɟ Ȼ) ɞɥɹ    
ɊɈ115-ȼ.  
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɞɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜɢɞɧɨ, ɱɬɨ ɝɢɞɪɨɬɭɪɛɢɧɚ ɊɈ115-ȼ-
45 (ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ 116,5 Ɇȼɬ ɢ D1 = 4,5 ɦ) ɛɨɥɟɟ ɞɪɭɝɢɯ ɩɨɞɯɨɞɢɬ ɞɥɹ ɪɚɛɨɬɵ ɜ ɡɚɞɚɧɧɨɦ ɪɟɠɢɦɟ. Ɉɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɬɭɪɛɢɧ ɞɚɧɧɨɝɨ ɬɢɩɚ 
ɹɜɥɹɟɬɫɹ ɫɚɦɵɣ ɜɵɫɨɤɢɣ ɨɩɬɢɦɚɥɶɧɵɣ ɄɉȾ, ɱɟɦ ɭ ɉɅȾ90-ȼ-45°, ɚ ɬɚɤɠɟ 
ɹɜɥɹɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɨɣ. ɉɅȾ90-ȼ-45°ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɤɨɧɫɬɪɭɤɬɢɜɧɨ 






3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 
Ɉɬɦɟɬɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬ.ɟ. ɨɬɦɟɬɤɢ ɯɚɪɚɤɬɟɪɧɨɣ 
ɩɥɨɫɤɨɫɬɢ ɬɭɪɛɢɧɵ (ɨɫɢ ɩɨɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ [2]. 
 
ɇs ≤ ɇɞɨɩs,                (3.19) 
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ɝɞɟ ɇs – ɮɚɤɬɢɱɟɫɤɚɹ, ɚ ɇɞɨɩs – ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɜ ɞɚɧɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ. 
 
Ɂɧɚɱɟɧɢɟ ɇɞɨɩs ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɢɥɢ ɪɚɛɨɱɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜ ɥɸɛɨɦ ɪɟɠɢɦɟ ɜ ɩɪɟɞɟɥɚɯ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɚ ɮɚɤɬɢɱɟɫɤɚɹ ɇs  ɛɭɞɟɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɫɜɹɡɢ ɫ ɤɨɥɟɛɚɧɢɹɦɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (3.19) ɨɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɢ ɯɚɪɚɤɬɟɪɧɨɣ 
ɩɥɨɫɤɨɫɬɢ ɞɥɹ ɬɪɟɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ: 
ɚ) Ⱦɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ ɇɪ   ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ: 
 
(ɏ.ɉɅ.)ɇɪ  =  ɇɍɪ  + (ɇɞɨɩs )ɇɪ, ɦ,            (3.20) 
 
ɝɞɟ   ɇɍmax,ɇɍɪ , ɇɍmin – ɨɬɦɟɬɤɢ ɇȻ ɩɪɢ    ; 
(ɇɞɨɩs)ɇɪ – ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɣ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɢ ɇɪ; 
(ɇɞɨɩs)ɇmax – ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɣ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɢ ɇmax; 
(ɇɞɨɩs)ɇmin – ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨɩɭɫɬɢɦɨɣ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɢ ɇmin ; 
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
          =                           ,  ,         (3.21) 
 
ɝɞɟ   ȼ=10,33 ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; 
   = 1,5 ɦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɢɟ ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ    ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ;   – ɤɚɜɢɬɚɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɛɟɪɟɬɫɹ ɢɡ Ƚɍɏ; 
     – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɊɈ;                 – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ    . 
 
    =  Ͳ ʹ =  Ͳ  ( ͳ  ͳ ⁄ )ʹ ,  .             (3.22) 
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ɛ) Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɇmax ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ: 
 
(ɏ.ɉɅ.)ɇmax= ɇɍmin  + (ɇɞɨɩs )ɇmax, ɦ.           (3.23) 
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
            =                             ,           (3.24) 
 
ɜ) Ⱦɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɇmin  ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ N* ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ: 
 
(ɏ.ɉɅ.)ɇmin  = ɇɍmax  + (ɇɞɨɩs )ɇmin, ɦ.          (3.25) 
 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
            =                             ,            (3.26) 
 
Ɋɚɫɱɟɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
 
Ɍɚɛɥɢɰɚ 3.3 – ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢ ɨɬɦɟɬɤɢ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
     ,             ,             ,               ,               ,               , ɦ            ,  ɦ 
0,711 -5,41 560,42 -1,45 563,75 -4,49 561,51 
 
ɂɡ ɬɪɟɯ ɩɨɥɭɱɟɧɧɵɯ         ɜɵɛɢɪɚɟɬɫɹ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɟ 
ɨɬɦɟɱɚɟɬɫɹ ɧɚ ɤɨɦɩɨɧɨɜɨɱɧɨɦ ɱɟɪɬɟɠɟ ɭɫɬɚɧɨɜɤɢ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ  
       = ͷ͸Ͳ,Ͷʹ    
 
3.3 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɫ 
ɤɪɭɝɥɵɦ ɫɟɱɟɧɢɟɦ ɢ ɩɨɥɧɵɦ ɭɝɥɨɦ ɨɯɜɚɬɚ 
 
Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɚɤɨɝɨ ɞɨɩɭɳɟɧɢɹ:     =      . ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ:    = ͳͳ͸ͷͲͲ        = ͹Ͷ,Ͳͷ     = Ͷ,ͷ     = ͳ,Ͷʹʹ      = ͸,ͻͷ     = ͸,Ͳ     = ͹,͵ͷ    = Ͳ,Ͷ     = Ͳ,Ͷͳ   
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Ɋɚɫɯɨɞ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɨɞɧɭ ɬɭɪɛɢɧɭ: 
   =     ,     =         ,     ,  = ͳ͸Ͳ,Ͷ,                 (3.27) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɫɨɬɵ ɫɬɚɬɨɪɚ [4]: 
   =    Ͳ,Ͳʹ,                (3.28) 
 
ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ:  
   =    ʹ    ,                 (3.29) 
 
ɉɨ ɝɪɚɮɢɤɭ (ɪɢɫɭɧɨɤ 3.2) ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶ:    = ͹,ͷ     
 
 Ɋɢɫɭɧɨɤ 3.2 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɫɤɨɪɨɫɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
    =        ,                    (3.30) 
 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
    =       ,                   (3.31) 
 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
    = √    ,                  (3.32) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ:  
  =     √     ቀ   ቁ ,                (3.33) 
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ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
    =      ,                  (3.34) 
 
Ɂɧɚɱɟɧɢɟ  /ɫ: 
  =    √       ,               (3.35) 
   ,                 (3.36) 
 
Ɂɧɚɱɟɧɢɟ      : 
  = √     ቀ   ቁ ,  ,               (3.37) 
   =    ቀ   ቁ ,  ,              (3.38) 
  = √   ,                  (3.39) 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
 
Ɍɚɛɥɢɰɚ 3.4 – ɉɚɪɚɦɟɬɪɵ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ   ,   H1, ɦ Qɜɯ,      Fɜɯ,     , ɦ Rɜɯ, ɦ C   ⁄  X, ɦ    ,    ,   
1,442 2,26 156,4 20,85 5,99 8,57 602,48 0,583 2,315 2,58 2,58 
 
ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ, ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜɫɟ 
ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
Ɋɚɫɱɺɬ ɧɟɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ Ȼ.2 (ɩɪɢɥɨɠɟɧɢɟ Ȼ). 
Ⱦɥɹ ɪɚɫɱɺɬɚ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ R, ɞɥɹ ɤɚɠɞɨɝɨ 
ɭɝɥɚ ɫɩɢɪɚɥɢ. ɋɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ  =       ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɺɬɚ 
ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɢ ɩɪɢɦɟɪɧɨ ɩɪɨɞɥɟɜɚɟɬɫɹ ɞɨ ɧɨɪɦɚɥɶɧɨɝɨ ɜɢɞɚ. Ƚɪɚɮɢɤ 




 Ɋɢɫɭɧɨɤ 3.3 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ  =       
 
Ɂɧɚɱɟɧɢɹ ɪɚɡɦɟɪɨɜ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɛɟɪɭɬɫɹ ɢɡ ɝɪɚɮɢɤɚ 
ɡɚɜɢɫɢɦɨɫɬɢ  =      , ɩɪɢɜɟɞɟɧɧɵɣ ɜ ɬɚɛɥɢɰɟ 3.5. 
 
Ɍɚɛɥɢɰɚ 3.5 – Ɂɧɚɱɟɧɢɹ ɪɚɡɦɟɪɨɜ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ 
ɉɚɪɚɦɟɬɪɵ Ɂɧɚɱɟɧɢɹ 
R, ɦ 0 9 27 45 63 81 99 
 ° 3 3,3 3,75 4,2 4,61 4,96 5,22 
 
ɉɨ ɞɚɧɧɵɦ ɢɡ ɬɚɛɥɢɰ Ȼ.2 ɢ 3.4 ɫɬɪɨɢɬɫɹ ɜ ɩɥɚɧɟ ɦɟɬɚɥɥɢɱɟɫɤɚɹ 
ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɫ ɤɪɭɝɥɵɦ ɫɟɱɟɧɢɟɦ ɢ ɩɨɥɧɵɦ ɭɝɥɨɦ ɨɯɜɚɬɚ, ɞɚɧɧɵɣ ɱɟɪɬɺɠ 
ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɪɢɫɭɧɨɤ Ȼ.2. 
 
3.4 ɉɨɞɩɨɪ ɢ ɤɨɧɬɪɨɥɶɧɵɣ ɪɚɫɱɟɬ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ 
 
ȼ ɩɪɨɟɤɬɟ ɩɪɢɦɟɧɹɟɬɫɹ ɢɡɨɝɧɭɬɚɹ ɨɬɫɚɫɵɜɚɸɳɚɹ ɬɪɭɛɚ, ɝɟɨɦɟɬɪɢɱɟɫɤɢ 
ɩɨɞɨɛɧɭɸ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɟ [2].  
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɩɟɪɟɫɱɢɬɵɜɚɸɬɫɹ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɞɢɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɢ ɧɚɬɭɪɵ.  
ȼ ɤɚɱɟɫɬɜɟ ɭɡɥɨɜɵɯ ɬɨɱɟɤ ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɟɱɟɧɢɹ: 
ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɧɭɫɚ: 
     =      =  ͳ,Ͳʹ͸    = Ͷ,͸,  ,           (3.40) 
     = Ͳ,                  (3.41) 
 
ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɥɟɧɚ: 
     =   =  ͳ,ʹʹͻ    = ͷ,ͷ,  ,            (3.42)
      = Ͳ  ͳ,Ͷͷͷ    = ͸,ͷ,               (3.43) 
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    = Ͳ,͸͵ͳ    = ʹ,ͺ,  ,             (3.44) 
     = ͸,ͷͷ  ͳ,ͺ͵Ͷ    = ͳͶ,ͺ,              (3.45) 
 
ɢ ɲɢɪɢɧɨɣ   = ʹ,ͻͻ͹    = ʹ,ͻͻ͹  Ͷ,ͷ = ͳ͵,Ͷͻ,   
 
ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɢɮɮɭɡɨɪɚ: 
     = ͳ,ʹ͵Ͷ    = ͷ,ͷ,  ,             (3.46) 
     = ͳͶ,ͺ  ʹ,ͷ͵    = ʹ͸,ʹ              (3.47) 
 
Ɋɚɫɫɱɢɬɚɸɬɫɹ ɩɥɨɳɚɞɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɟɱɟɧɢɣ: 
ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɧɭɫɚ (1-1): 
      =              Ͷ = ͳ͸,͹                (3.48) 
 
ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɥɟɧɚ (2-2): 
      =              Ͷ = ʹͶ               (3.49) 
 
ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɨɥɟɧɚ (3-3): 
      =        = ͵ͻ,͵                 (3.50) 
 
ȼɵɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɞɢɮɮɭɡɨɪɚ (4-4): 
      =        = ͹ͷ                 (3.51) 
 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɪɟɞɧɢɟ ɦɟɪɢɞɢɚɧɧɵɟ ɫɤɨɪɨɫɬɢ ɢ ɫɪɟɞɧɸɸ ɭɞɟɥɶɧɭɸ 
ɤɢɧɟɬɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɩɨɬɨɤɚ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɇɪ ɢ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ.  
      =            √    ,     ,             (3.52) 




 = 117320,4 ɤȼɬ – ɦɨɳɧɨɫɬɶ ɜ ɬɨɱɤɟ ɨɩɬɢɦɭɦɚ ɄɉȾ; 
ɨɩɬ = 0,927 – ɨɩɬɢɦɚɥɶɧɨɟ ɄɉȾ. 
V
 i-i= Qk/Fi-i , ɦ/ɫ,                   (3.54) 
 




ɋɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɭ 3.6, ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ 
ɦɟɪɢɞɢɚɧɧɨɣ ɫɤɨɪɨɫɬɢ  =  (l) ɢ ɫɪɟɞɧɟɣ ɭɞɟɥɶɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 
ɩɨɬɨɤɚ ȿ= ȿ(l) (l – ɞɥɢɧɚ ɫɪɟɞɧɟɣ ɥɢɧɢɢ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɍɏ).  
 
Ɍɚɛɥɢɰɚ 3.6 – ɢɡɦɟɧɟɧɢɟ ɫɪɟɞɧɟɣ ɦɟɪɢɞɢɚɧɧɨɣ ɫɤɨɪɨɫɬɢ  =  (l) ɢ ɫɪɟɞɧɟɣ 
ɭɞɟɥɶɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ     , 
ɦ3/ɫ 
    , ɦ3/ɫ ɋɟɱɟɧɢɟ ɨɩɬi-iɦ/ɫ. maxi-iɦ/ɫ. ȿi-iɨɩɬ,%. ȿi-imax, %. l, ɦ. 
ͳͷͻ,ʹ ͳͻͳ,0 1-1 9,5 11,4 6,2 9,0 0 2-2 6,6 8,0 3,0 4,4 6,5 3-3 4,2 5,0 1,2 1,7 14,8 
4-4 2,1 2,6 0,31 0,45 26,2 
 
ɋɬɪɨɹɬɫɹ ɝɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ ɦɟɪɢɞɢɚɧɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɫɪɟɞɧɟɣ 
ɭɞɟɥɶɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɞɥɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɇɪ ɢ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ (ɪɢɫɭɧɨɤ 3.4 ɢ 3.5): 
 
 Ɋɢɫɭɧɨɤ 3.4 – ɂɡɦɟɧɟɧɢɹ ɭɞɟɥɶɧɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɞɥɹ 
ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɇɪ ɢ ɪɟɠɢɦɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ 
 
 Ɋɢɫɭɧɨɤ 3.5 – ɂɡɦɟɧɟɧɢɹ ɫɪɟɞɧɟɣ ɦɟɪɢɞɢɚɧɧɨɣ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɞɥɹ 































3.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ⱦɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɜɵɛɨɪɚ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɪɚɞɢɚɥɶɧɨ – 
ɨɫɟɜɵɯ ɬɭɪɛɢɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɪɚɮɢɤ [4]. 
ɉɪɢ    = ͺͻ,ͳʹ   ɢ   = Ͷ,ͷ   ɩɪɢɧɢɦɚɟɬɫɹ Ɇɇɍ 6,3/1-40-8-2 
 
3.5.2 Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
ɇɨɦɢɧɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 
ɧɚɡɧɚɱɟɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ nɫɢɧɯ = 150 (ɨɛ/ɦɢɧ). Ɋɚɡɝɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɩɪɟɞɟɥɹɸɳɚɹ ɪɚɫɱɺɬɧɵɟ ɩɨ 
ɩɪɨɱɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɝɟɧɟɪɚɬɨɪɚ, ɡɚɞɚɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ [3]: 
 
nɪɚɡɝ = k ɪɚɡɝ·nɫɢɧɯ , ɨɛ/ɦɢɧ,             (3.56) 
 
ɝɞɟ kɪɚɡɝ  ɩɪɢɧɢɦɚɟɬɫɹ 1,6 ɞɥɹ ɊɈ ɬɭɪɛɢɧ.  
 
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 
ɜɢɞɟ: 
 
Nɝɟɧ = Nɬ·ɝɟɧ, Ɇȼɬ,              (3.57) 
 
ɝɞɟ  ɝɟɧ  = 0,985 – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ; 
Nɬ = 116,5 (Ɇȼɬ) – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ. ɇɨɦɢɧɚɥɶɧɚɹ ɤɚɠɭɳɚɹɫɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 
Sɧ = Nɝɟɧ / ɫos φ, Ɇȼ·Ⱥ,              (3.58) 
 
ɝɞɟ ɫos φ = 0,9 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
 
Ɂɚɬɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, ɬ.ɟ. ɤɚɠɭɳɚɹɫɹ ɦɨɳɧɨɫɬɶ, 
ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɨɞɢɧ ɩɨɥɸɫ ɩɨ ɮɨɪɦɭɥɟ: 
   =     ,         
 
 (3.59) 
ȼɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɟɝɨ ɦɚɯɨɜɨɣ ɦɨɦɟɧɬ ɩɪɢɛɥɢɠɟɧɧɨ ɨɰɟɧɢɜɚɸɬɫɹ 
ɩɨ ɷɦɩɢɪɢɱɟɫɤɢɦ ɫɨɨɬɧɨɲɟɧɢɹɦ. 
Ⱦɢɚɦɟɬɪ ɪɚɫɬɨɱɤɢ ɫɬɚɬɨɪɚ: 
 




ȼɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ: 
 
Gɪɨɬ  = 0,8·(Dɜɧ. ɫɬɚɬɨɪɚ  –1)  Ɇɇ.             (3.61) 
 
Ɇɚɯɨɜɨɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ: 
 
GD2 = 10·(Sɝɟɧ) 0,8 · (nɫɢɧɯ)–1,2, Ɇɇ·ɦ2.            (3.62) 
 
Ɉɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɩɨɞɩɹɬɧɢɤ ɚɝɪɟɝɚɬɚ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ 
ɫɨɫɬɚɜɥɹɸɳɢɯ: ɜɟɫɚ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ Gɪɨɬ, ɜɟɫɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɜɚɥɚ ɬɭɪɛɢɧɵ Gɬ  ɢ ɨɫɟɜɨɝɨ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɫɢɥɢɹ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ Pɨcɝɢɞɪ. ȼɟɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɫ ɜɚɥɨɦ ɬɭɪɛɢɧɵ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ ɜ ɜɢɞɟ: 
 
Gɬ = kG ·(D1)α ·(ɇmax)ȕ  Ɇɇ,             (3.63) 
 
ɝɞɟ kG = 0,018; α = 2,3; 
ȕ = 0,1. 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 
Pɨcɝɢɞɪ = kɨɫ ·(D12  - dɜɬ 2 )·ɇmax Ɇɇ,            (3.64) 
 
ɝɞɟ kɨɫ = 0,003; 
dɜɬ = 0,324·D1 = 0,324 · 4,5 = 1,458 ɦ – ɞɢɚɦɟɬɪ ɜɬɭɥɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. Ɉɫɟɜɨɟ ɭɫɢɥɢɟ ɧɚ ɩɨɞɩɹɬɧɢɤ ɚɝɪɟɝɚɬɚ: 
 
Pɨɫ = Gɪɨɬ + Gɬ + Pɨcɝɢɞɪ, Ɇɇ.             (3.65) 
 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 
 







  ,      Dɜɧ. ɫɬɚɬɨɪɚ, ɦ Gɪɨɬ, Ɇɇ GD2, Ɇɇ·ɦ2 Gɬ, Ɇɇ Pɨcɝɢɞɪ, Ɇɇ Pɨɫ, Ɇɇ 
240 115 127,7 3,19 9,4 6,72 1,183 0,897 4,85 12,46 
 
3.6 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɭɫɬɚɧɨɜɤɢ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɢɩɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜɥɢɹɧɢɟ 
ɫɥɟɞɭɸɳɢɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ:  
– ȼɵɫɨɬɭ ɚɝɪɟɝɚɬɚ ɢ ɫɜɹɡɚɧɧɭɸ ɫ ɧɟɣ ɫɬɨɢɦɨɫɬɶ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ; 
– ȼɟɫ ɢ ɫɬɨɢɦɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɢ ɬɭɪɛɢɧɵ; 
– ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ; 
– ȼɢɛɪɚɰɢɨɧɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɠɟɫɬɤɨɫɬɶ ɚɝɪɟɝɚɬ; 
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– ɇɚɞɺɠɧɨɫɬɶ ɪɚɛɨɬɵ ɩɨɞɩɹɬɧɢɤɚ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɜɵɩɨɥɧɟɧɧɵɦ ɪɚɫɱɟɬɨɦ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
ɩɨɞɛɢɪɚɟɬɫɹ ɩɨɞɜɟɫɧɨɣ ɬɢɩ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɫ ɬɪɟɦɹ ɧɚɩɪɚɜɥɹɸɳɢɦɢ 
ɩɨɞɲɢɩɧɢɤɚɦɢ ɋȼ627/230-20Ɍ. 
ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ627/230-20Ɍ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.8. 
 
Ɍɚɛɥɢɰɚ 3.8 – ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ627/230-20Ɍ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ ɆȼȺ 127,7 
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ Ɇȼɬ 115 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ ɨ.ɟ. 0,9 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 11 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 300 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ Xd ɨ.ɟ. 0,86 
ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X’d ɨ.ɟ. 0,23 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X”d ɨ.ɟ. 0,15 
Ⱦɢɚɦɟɬɪ ɤɨɪɩɭɫɚ ɫɬɚɬɨɪɚ  ɦ 11,3 
Ⱦɢɚɦɟɬɪ ɲɚɯɬɵ ɜɨɤɪɭɝ ɝɟɧɟɪɚɬɨɪɚ  ɦ 12 
Ⱦɢɚɦɟɬɪ ɲɚɯɬɵ ɩɨɞ ɝɟɧɟɪɚɬɨɪɨɦ  ɦ 4,75 
ȼɵɫɨɬɚ ɤɨɪɩɭɫɚ ɫɬɚɬɨɪɚ  ɦ 3,75 
ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɝɟɧɟɪɚɬɨɪɚ  ɦ 11,9 
ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɗɥɟɤɬɪɨɦɚɲɢɧɧɚɹ 
ɂɫɩɨɥɧɟɧɢɟ ȼɟɪɬɢɤɚɥɶɧɨɟ 
 
3.6.1 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 
Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɭɱɟɬɨɦ 
ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ [3]: 
– ɋɤɪɭɱɢɜɚɸɳɢɯ ɭɫɢɥɢɣ; 
– ɂɡɝɢɛɚɸɳɢɯ ɭɫɢɥɢɣ; 
– Ɋɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 
Ɋɚɫɱɺɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 
 
D*ɜ ≥ (5,1·Mɤɪ / [τɞɨɩ])0,33 = 1,03 ɦ,            (3.66) 
 
ɝɞɟ [τɞɨɩ] = 35   . 
 
Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ Mɤɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
Mɤɪ = 0,00974   Nɝɟɧ/nɫɢɧɯ = 4,47                 (3.67) 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɨɝɨ: 
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Dɜ = 1,05 ɦ.  
 
3.6.2 Ɋɚɫɱɟɬ ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɩɨɞɲɢɩɧɢɤɚ 
 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 
ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ȼ ɩɪɨɟɤɬɟ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɞɲɢɩɧɢɤ ɫɟɝɦɟɧɬɧɨɝɨ ɬɢɩɚ ɧɚ 
ɜɨɞɹɧɨɣ ɫɦɚɡɤɟ. 
Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɟɝɨ ɪɚɡɦɟɪɚ ɢ ɩɪɨɜɟɪɤɟ ɩɨ 
ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ [3]. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ: 
 
Rɪɚɞ = 0,8 · N /(nɫɢɧɯ · D1), ɦ.             (3.68) 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɢɪɚɟɬɫɹ ɜɵɫɨɬɚ ɢ ɱɢɫɥɨ ɫɟɝɦɟɧɬɨɜ ɩɨ ɬɚɛɥɢɰɟ 3.9:    
hɩ = 0,4 ɦ; Zɫɟɝɦ = 8. 
 
Ɍɚɛɥɢɰɚ 3.9 - ȼɵɫɨɬɚ ɢ ɱɢɫɥɨ ɫɟɝɦɟɧɬɨɜ 
 
 
ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 
R1 = Rɪɚɞ /(1+ 2Cos α +2Cos(2α)) ɤɉɚ,           (3.69) 
 
ɝɞɟ α – ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: α = 3600/ Zɫɟɝɦ,°. 
 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ:  
 
ɪɭɞ= R1 /(lɫɟɝɦ· hɩ), ɤɉɚ,              (3.70) 
 
Ⱦɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 
 
lɫɟɝɦ= (0,85   0,90) π · dɩ / Zɫɟɝɦ, ɦ,             (3.71) 
 
ɝɞɟ dɩ – ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ɫ ɭɱɺɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 20 ɦɦ ɛɨɥɶɲɟ D*ɜ. 
 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ 
ɞɨɩɭɫɤɚɟɦɨɟ [ɪɭɞ] ɪɚɜɧɨ: 
 
[ɪɭɞ] = 50 · U, ɤɉɚ,              (3.72) 
 
U = π · nɫɢɧɯ · dɩ / 30 ɦ/ɫ.         (3.73) 
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Ɋɚɫɱɟɬ ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɩɨɞɲɢɩɧɢɤɚ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 3.10 
 
Ɍɚɛɥɢɰɟ 3.10 - Ɋɚɫɱɟɬ ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɩɨɞɲɢɩɧɢɤɚ 
Rɪɚɞ, ɤɇ R1, ɤɇ a,   Zɫɟɝɦ, ɦ ɪɭɞ, ɤɉɚ lɫɟɝɦ, ɦ Dɩ, ɦ [pɭɞ], ɤɉɚ U, ɦ/ɫ 
136 56,3 45 8 372,61 0,38 1,07 824,25 16,48 
 




4 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ 
 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ Ʉɚɥɚɪɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ: 
 Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ  
 Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ [16, (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɵ  Ȼ.1,  
Ȼ.2] –  I ɤɥɚɫɫɚ; 
 Ʉɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɜɨɞɵ      , ɢ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ      : 
    = ʹ; 
    = ͳͺͺ,ͷ͹      Ɉɬɦɟɬɤɢ: 
 ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ (ɇɉɍ) – 650 ɦ; 
 ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ (Ɏɉɍ) – 652 ɦ; 
 ɭɪɨɜɟɧɶ ɦɺɪɬɜɨɝɨ ɨɛɴɺɦɚ (ɍɆɈ) – 637,4 ɦ; 
 ɨɬɦɟɬɤɚ ɞɧɚ – 556 ɦ; 
 ɇɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɭɡɥɚ: ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ; 
  Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɨɬɦɟɬɨɤ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ, 
(ɩɭɧɤɬ 2.6). 
 
4.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɭɡɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ. 
Ɉɬɧɨɲɟɧɢɟ     =      = ͵,ʹ  ͷ (ȼ – ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ,     – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ), ɫɬɜɨɪ ɩɥɨɬɢɧɵ ɹɜɥɹɟɬɫɹ ɭɡɤɢɦ. 
Ʉɨɦɩɨɧɨɜɤɚ ɡɞɚɧɢɹ Ƚɗɋ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – ɪɭɫɥɨɜɚɹ 
(ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɪɭɫɥɟ ɪɟɤɢ). 
ɇɚɩɨɪɧɵɣ ɮɪɨɧɬ ɫɨɡɞɚɟɬɫɹ ɛɟɬɨɧɧɵɦɢ ɫɨɨɪɭɠɟɧɢɹɦɢ: 
– ɉɪɚɜɨɛɟɪɟɠɧɨɣ ɝɥɭɯɨɣ ɩɥɨɬɢɧɨɣ; 
– ȼɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ; 
– ɋɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɨɣ; 
– Ʌɟɜɨɛɟɪɟɠɧɨɣ ɝɥɭɯɨɣ ɩɥɨɬɢɧɨɣ. 
Ɂɞɚɧɢɟ Ƚɗɋ – ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ. ȼɨɞɨɩɪɢɟɦɧɢɤ ɪɚɡɦɟɳɚɟɬɫɹ ɜ 
ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɢ ɩɨɞɜɨɞ ɜɨɞɵ ɤ ɬɭɪɛɢɧɚɦ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɬɭɪɛɢɧɧɵɦɢ ɜɨɞɨɜɨɞɚɦɢ, ɩɪɨɥɨɠɟɧɧɵɦɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 
 
4.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 
4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 
ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɚɹ ɢɡ ɞɜɭɯ, ɜɵɱɢɫɥɟɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ [11]: 
 ∇   = ∇         ,  ,                (4.1) 
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∇   = ∇         , ,                (4.2) 
 
ɝɞɟ     -ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ:      – ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɞɥɹ I 
ɤɥɚɫɫɚ – 0,8 ɦ.  
 
Ɋɚɫɱɟɬ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
  = ∇    ∇    = Ͷ͹,ͲͲ                 (4.3) 
 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɯɟɦɟ: 
1) ȼɵɱɢɫɥɹɸɬɫɹ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ:      = ͵ͻʹ,Ͷ ɢ     = ͳͲͷͻͶ,ͺ, 
 
ɝɞɟ  t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, 6 ɱ = 21600 ɫ; 
L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ.    – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɞɥɹ ɫɨɨɪɭɠɟɧɢɹ I ɤɥɚɫɫɚ – 2%    = ʹͲ      ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
 
2) ɂɡ ɝɪɚɮɢɤɚ [12, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ 
(ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ   Ͳ,ͷ ̅ , ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ ɡɧɚɱɟɧɢɹɦ       ɢ      ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ:      =Ͳ,Ͳ͵Ͷ ɢ     = ʹ,ʹͻͲ ɞɥɹ ɤɚɠɞɨɝɨ ɡɧɚɱɟɧɢɹ. ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
  ̅ =           = ͳ,͵ͻ  ,                (4.4) 
 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ:  ̅ =          = Ͷ,͸͹                   (4.5) 
 
3) ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
  ̅ =   ̅   = ͵Ͷ,Ͳ͹                  (4.6) 
 
4) ɍɫɥɨɜɢɟ d > 0,5  ̅̅̅  (47 ɦ > 17 ɦ) ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɨɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɹɜɥɹɟɬɫɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ. 
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5) ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
    =  ̅    = ʹ,ͻͲ  ,                (4.7) 
      = ʹ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ [5, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 2] 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ      . 
 
6) Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ: 
 ∇   = ∇         = ͸ͷͲ  ʹ,ͻ  Ͳ,ͺ = ͸ͷ͵,͹            (4.8) 
 
Ɋɚɫɱɟɬ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ 
 
Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɫ ɩɨɦɨɳɶɸ ɬɟɯ ɠɟ ɮɨɪɦɭɥ ɱɬɨ ɢ 
ɪɚɫɱɟɬ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ, ɧɨ ɞɥɹ ɨɬɦɟɬɤɢ Ɏɉɍ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 
Ɍɚɛɥɢɰɟ 4.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɚɪɚɦɟɬɪɵ Ɂɧɚɱɟɧɢɹ 
ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ  d, ɦ 48,40 
Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ 
gL/ w2 697,6 gh/ w2 0,04 gT/ w 2,60 
gt/ w 14126,4 gh/ w2 0,11 gT/ w 4,20 
Ɋɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ  w, ɦ/ɫ 15,00 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ  ̅, ɦ 0,92 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ  ̅, ɫ 3,98 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ  ̅ , ɦ 24,70 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ    , ɦ 1,96 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ȽȻɉ, ɦ 653,90 
 
ɍɫɥɨɜɢɟ d > 0,5  ̅  (48,4 ɦ > 12,35 ɦ), ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɨɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɹɜɥɹɟɬɫɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ 653,9 ɦ. 
 
4.2.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ [18]:  
– Ⱦɥɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ; 
– Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; 
– Ɏɨɪɦɚ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ; 
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– ɋɨɩɪɹɠɟɧɢɟ ɫɬɪɭɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɇɉɍ ɢ ɩɪɨɩɭɫɤɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ            ,   .  ɉɪɢ Ɏɉɍ ɩɪɨɜɟɪɹɟɬɫɹ ɩɪɨɩɭɫɤ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ       ,    . 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 
     =      ͳ     = ͳͺͺ,ͷ͹     ,             (4.9) 
 
ɝɞɟ     – ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɨɜ ɜɨɞɵ;    -ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ. 
 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ: 
       =          ,        = ͳͶͻ͵,Ͷ͵ ɦ3/ɫ.           (4.10) 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ ɛɭɞɟɬ ɪɚɜɟɧ: 
 
qɜɨɞ = 1,25 qɪɢɫɛ, = 129,4     ,             (4.11) 
 
ɝɞɟ qɪɢɫɛ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ. 
       =         = ͳͲ͵,ͷ    ,                (4.12) 
 ɝɞɟ  υɧ=5,0 ɦ/ɫ – ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɡɚɜɢɫɹɳɚɹ ɨɬ ɜɢɞɚ ɝɪɭɧɬɚ, ɧɚ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɚ ɪɢɫɛɟɪɦɚ, ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
(ɝɪɚɧɢɬ). 
hɇȻ – ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ Q = f      ,             ,  = ͷ͹͸,͹   
     =             ,       = ʹͲ,͹              (4.13) 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɚ: 
 
ȼ = Qɪɚɫɱ /qɜɨɞ = 11,5 ɦ.              (4.14) 
 
ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ:  
 




ɝɞɟ n – ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ;  
b – ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ – 
ɡɚɜɨɞɨɜ ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 
ɉɪɢ ɲɢɪɢɧɟ ɜɨɞɨɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ b = 8 ɦ, ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɛɭɞɟɬ ɪɚɜɧɨ:   =    ,  = ͳ,Ͷ͵. Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɩɪɢɧɢɦɚɟɬɫɹ   =  ʹ. 
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫɨɫɬɚɜɢɬ B = 2∙8=16 ɦ. 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 
   =      –       = ͸͵͸,ͲͲ .           (4.16) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɝɨ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. 
ɛɟɡ ɭɱɺɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ [18]: 
    = (          √  )  ⁄ = ቀ     ,   ,      √   ,  ቁ  ⁄ = ͳʹ,ʹ͹ ,         (4.17) 
 
ɝɞɟ m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ ɬɢɩɚ Ⱥ m ≈ 0,49. 
 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɫ ɭɱɺɬɨɦ 
ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
    = (               √  )  ⁄ = ͳ͵,ͻ͹ ɦ,            (4.18) 
 
ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 
n – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ n = 1; 
  = ͳ  Ͳ,ʹ                   = Ͳ,ͺʹ,            (4.19) 
 
ɝɞɟ     = 0,45 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɦɟɧɶɲɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɛɵɤɨɜ ɜ ɩɥɚɧɟ (ɩɨɥɭɤɪɭɝɥɚɹ);  = Ͳ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɪɭɝɥɟɧɢɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɪɺɛɟɪ ɭɫɬɨɟɜ. 
  Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɨɜɟɪɹɟɬɫɹ ɭɫɥɨɜɢɟ   Ͷ   (  – ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɩɨɬɨɤɚ ɩɟɪɟɞ 
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ɩɥɨɬɢɧɨɣ), ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɤɨɬɨɪɨɝɨ ɫɤɨɪɨɫɬɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɨɪɚ 
ɦɨɠɧɨ ɧɟ ɭɱɢɬɵɜɚɬɶ: 
  =  ∇    ∇     [     ͳ    ] = ͳ͸ͻʹ,ͲͲ  ,        (4.20) 
 Ͷ  = Ͷ  [     ͳ    ]   = ͳ͹ͺ͸,ͲͲ  ,          (4.21) 
 
ɝɞɟ  ɛ = 3 ɦ – ɬɨɥɳɢɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɵɤɨɜ. Ȼɵɤ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɡɪɟɡɧɵɦ 
[ɪɚɡɞɟɥ 4.2.4]. 
 
ɍɫɥɨɜɢɟ  Ͷ   ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ   
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɩɨɥɧɨɦɭ ɧɚɩɨɪɭ. 
  =    = ͳ͵,ͻ͹                 (4.22) 
 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ:   = ͳͶ,ͲͲ   
 
ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ 
ɫɥɭɱɚɟ 
 
ɉɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ: 
        =      ,             = ͳͻͲ͸,Ͳ     ,          (4.23) 
 
ɝɞɟ       ,    – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɺɬɧɨɦ ɫɥɭɱɚɟ, (ɬɚɛɥɢɰɚ 
1.1);     – ɩɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 
 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ         ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɛɟɡ ɭɱɟɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
        = (           √  )  ⁄ = ͳͶ,ͶͶ  ɦ.            (4.24) 
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɧɚɩɨɪ        ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɩɨɬɨɤɚ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ,    = ͳ : 
        = (              √  )  ⁄ = ͳ͸,ͺ͹ ɦ,            (4.25) 




Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜɵɱɢɫɥɹɟɬɫɹ 
ɫɤɨɪɨɫɬɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɩɨɪɚ: 
  =  ∇    ∇     [     ͳ   ] = ͳͺʹͶ  ,         (4.26) 
       =      = ͳ,Ͳͷ   ⁄ ,             (4.27) 
     =                     = ͳ͸,ͺ ,            (4.28) 
 
ɝɞɟ        – ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ. 
 
Ɏɉɍɪɚɫɱ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 
        =          = ͸ͷʹ,ͺ             (4.29) 
 
Ɂɚɞɚɜɚɟɦɚɹ Ɏɉɍ = 652 ɦ ɦɟɧɶɲɟ ɪɚɫɱɟɬɧɨɣ ɨɬɦɟɬɤɢ, ɩɨɷɬɨɦɭ 
ɡɚɞɚɜɚɟɦɭɸ Ɏɉɍ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɵɫɢɬɶ ɞɨ         ɢ ɩɪɢɧɹɬɶ ɪɚɜɧɨɣ 652,8 
ɦ. 
 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
Ʉɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ 
ɤɨɨɪɞɢɧɚɬ ɨɝɨɥɨɜɤɚ ɧɟɨɛɯɨɞɢɦɨ ɬɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɭɦɧɨɠɢɬɶ ɧɚ 
      = ͳͶ , [18, ɬɚɛɥɢɰɚ 6-12]. Ɋɚɫɱɟɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 4.1. 
 
Ɍɚɛɥɢɰɚ 4.2 – ɉɪɢɜɟɞɺɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ 
(ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ) 
№ ɬɨɱɤɢ X, ɦ Y, ɦ № ɬɨɱɤɢ X, ɦ Y, ɦ 
1 0,00 1,76 15 19,60 9,25 
2 1,40 0,05 16 21,00 10,70 
3 2,80 0,10 17 28,00 17,29 
4 4,20 0,00 18 30,80 21,11 
5 5,60 0,08 19 33,60 26,52 
6 7,00 0,38 20 36,40 29,71 
7 8,40 0,84 21 39,20 34,47 
8 9,80 1,40 22 42,00 39,54 
9 11,20 2,04 23 44,80 44,90 
10 12,60 2,77 24 47,60 50,53 
11 14,00 3,58 25 50,40 56,43 
12 15,40 4,49 26 51,80 59,49 
13 16,80 5,52 27 54,60 65,77 




 Ɋɢɫɭɧɨɤ 4.1 – Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɬɢɩ Ⱥ 
 
Ɋɚɞɢɭɫ ɫɨɩɪɹɠɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɫ ɜɨɞɨɛɨɟɦ: 
   =       = ͸͵͸  ͷͷ͸ = ͺͲ ,           (4.30) 
  = Ͳ,Ͷ        = Ͳ,Ͷ   ͳͶ  ͺͲ = ͵͹,͸ ,          (4.31) 
 
ɝɞɟ ɇ – ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ;    – ɜɵɫɨɬɚ ɜɨɞɨɫɥɢɜɚ ɫɨ ɫɬɨɪɨɧɵ ȼȻ. 
 
Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɫɨɩɪɹɠɟɧɧɭɸ ɝɥɭɛɢɧɭ     , ɤɨɬɨɪɭɸ ɫɥɟɞɭɟɬ ɫɪɚɜɧɢɬɶ ɫ ɛɵɬɨɜɨɣ ɝɥɭɛɢɧɨɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ     ɢ ɩɨ ɢɯ ɫɨɨɬɧɨɲɟɧɢɸ ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ (ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ). 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
    = √         [          ]   = ͺ,ͺͷ ,            (4.32) 
 
ɝɞɟ               К          
 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ ɩɪɢ   =    : 
   =       = ͻͶ,Ͳ  ,              (4.33) 
 
ɝɞɟ    – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
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Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 
   =      = ͳͲ,͸ʹ.               (4.35) 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ  =0,9, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ 
ɩɪɟɞɟɥɚɯ ɫɨɨɪɭɠɟɧɢɹ ɞɨ ɫɠɚɬɨɝɨ ɫɟɱɟɧɢɹ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɛɨɥɶɲɨɣ ɞɥɢɧɵ 
ɫɥɢɜɧɨɣ ɝɪɚɧɢ [18, ɪɚɡɞɟɥ 9-9, ɬɚɛɥɢɰɚ 9-10]. 
ɉɨ ɝɪɚɮɢɤɭ ɑɟɪɬɨɭɫɨɜɚ Ɇ.Ⱦ. [18, ɪɚɡɞɟɥ 9-9, ɪɢɫɭɧɨɤ 9-55] ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ  =0,9 ɢ   = ͳͲ,͸ʹ ɨɩɪɟɞɟɥɹɸɬɫɹ: ξɫ=0,248 ɢ ξ’’c=2,75. ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
   , =       = ʹ,ͳͻ ,              (4.36) 
   ,, =   ,,     = ʹͶ,͵͵                (4.37) 
 
Ɍɚɤ ɤɚɤ   ,,       ʹͶ,͵͵  ʹͲ,͹ , ɬɨ ɢɦɟɟɬ ɦɟɫɬɨ ɫɨɩɪɹɠɟɧɢɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɝɚɫɢɬɟɥɢ. 
 
Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
 
Ƚɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 
ɩɪɢɛɥɢɠɟɧɢɣ. Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɪɚɫɱɺɬɨɦ ɝɥɭɛɢɧ 
ɤɨɥɨɞɰɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 5 – 10 %. 
 
ɉɟɪɜɨɟ ɩɪɢɛɥɢɠɟɧɢɟ: 
Ƚɥɭɛɢɧɚ ɤɨɥɨɞɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
  =               ,             (4.38) 
 
ɝɞɟ     - ɩɟɪɟɩɚɞ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɫɬɟɫɧɟɧɢɟɦ ɩɨɬɨɤɚ 
ɫɧɢɡɭ ɭɫɬɭɩɨɦ ɝɥɭɛɢɧɨɣ  ;     – ɩɟɪɟɩɚɞ ɧɚ ɜɨɞɨɛɨɣɧɨɦ ɭɫɬɭɩɟ ɫ ɭɱɺɬɨɦ ɫɤɨɪɨɫɬɢ ɩɨɯɨɞɚ    ɤ ɩɨɪɨɝɭ ɜɨɞɨɫɥɢɜɚ;   – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,1. 
 
ȼɵɯɨɞɧɚɹ ɱɚɫɬɶ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɪɚɛɨɬɚɟɬ ɤɚɤ ɩɨɞɬɨɩɥɟɧɧɵɣ 
ɜɨɞɨɫɥɢɜ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ. 
   =      (                     )  ,             (4.39) 
  =                 ⁄ ,              (4.40) 
 52 
 
ɝɞɟ   = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ, ɩɪɢɧɢɦɚɟɬɫɹ [10, ɪɚɡɞɟɥ 9-9, ɬɚɛɥɢɰɚ 9-10]. 
 
Ƚɥɭɛɢɧɚ ɤɨɥɨɞɰɚ               Ͷ ͵ͺ   
 
ȼɬɨɪɨɟ ɩɪɢɛɥɢɠɟɧɢɟ: 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
    =        ,                (4.41) 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ: 
   =       .                (4.42) 
 
ɉɨ ɝɪɚɮɢɤɭ ɑɟɪɬɨɭɫɨɜɚ Ɇ.Ⱦ. ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ   = Ͳ,ͻ ɢ   = ͳͳ,ʹ͹  ɨɩɪɟɞɟɥɹɸɬɫɹ: ξɫ=0,225 ɢ ξ’’c=2,865. ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
   , =       ,  ,               (4.43) 
   ,, =   ,,     ,                  (4.44) 
 
ɉɟɪɟɩɚɞ ɧɚ ɜɨɞɨɛɨɣɧɨɦ ɭɫɬɭɩɟ ɫ ɭɱɺɬɨɦ ɫɤɨɪɨɫɬɢ ɩɨɯɨɞɚ    ɤ ɩɨɪɨɝɭ ɜɨɞɨɫɥɢɜɚ              Ͷ ͵ͻ ,     
Ƚɥɭɛɢɧɚ ɤɨɥɨɞɰɚ              Ͷ ͵ͺ ,    
  
Ɍɪɟɬɶɟ ɩɪɢɛɥɢɠɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɩɨ ɮɨɪɦɭɥɚɦ ɜɬɨɪɨɝɨ 
ɩɪɢɛɥɢɠɟɧɢɸ. 
ɉɨ ɝɪɚɮɢɤɭ ɑɟɪɧɨɭɫɨɜɚ Ɇ.Ⱦ. ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ   = Ͳ,ͻ ɢ   = ͳͳ,Ͷ  ɨɩɪɟɞɟɥɹɸɬɫɹ: ξɫ=0,221 ɢ ξ’’c=2,885. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 – Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 
I ɩɪɢɛɥɢɠɟɧɢɟ II ɩɪɢɛɥɢɠɟɧɢɟ III ɩɪɢɛɥɢɠɟɧɢɟ   ,     ,    ⁄   ,      , ɦ      , , ɦ   ,, , ɦ   ,  ɦ  , ɦ    ,  ɦ      , , ɦ   ,, , ɦ   ,  ɦ  , ɦ 
0,33 78,6 5,74 99,74 11,27 1,95 25,35 0,37 6,83 100,82 11,4 1,96 25,53 0,375 7,0 
 
ɉɨɫɤɨɥɶɤɭ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɝɥɭɛɢɧɚɦɢ ɤɨɥɨɞɰɚ ɜ ɬɪɟɬɶɟɦ ɢ ɜɬɨɪɨɦ 
ɩɪɢɛɥɢɠɟɧɢɹɯ ɫɨɫɬɚɜɥɹɟɬ 2,70%, ɩɪɢɧɢɦɚɟɬɫɹ:  = ͹,Ͳ   




  =       = ͷͷ͸  ͹,Ͳ = ͷͶͻ             (4.45) 
Ⱦɥɢɧɵ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɩɪɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɧɟɦ ɝɚɫɢɬɟɥɹɯ: 
   =  Ͳ,͹ͷ  ͳ,Ͳ     = Ͳ,ͺ  ͳͳ͸,͵͹ = ͻ͵,ͳ ,          (4.46) 
 
ɝɞɟ     – ɞɥɢɧɚ ɩɪɵɠɤɚ. 
    = ʹ,ͷ   ͳ,ͻ    ,,    ,  = ʹ,ͷ   ͳ,ͻ  ʹͷ,ͷ͵  ͳ,ͻ͸ = ͳͳ͸,͵͹         (4.47) 
 
4.2.3 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 
Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 
 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 
ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ. 
Ɍɨɥɳɢɧɭ ɜɨɞɨɛɨɹ ɨɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɨɦ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɢɬɵ 
ɩɪɨɬɢɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢ ɫɞɜɢɝɚ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɹ ɦɨɠɟɬ ɛɵɬɶ 
ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. Ⱦɨɦɛɪɨɜɫɤɨɝɨ [18]. 
   = Ͳ,ͳͷ      √  , = Ͳ,ͳͷ  ͶͲ,ͳ  √ͳ,ͻ͸ = ͺ,Ͷʹ ,         (4.48) 
 
ɝɞɟ        ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɪɚɜɧɚ:   , = ͳ,ͻ͸   – ɝɥɭɛɢɧɚ ɜ ɠɚɬɨɦ ɫɟɱɟɧɢɢ (ɪɚɡɞɟɥ «Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ», ɬɪɟɬɶɟ ɩɪɢɛɥɢɠɟɧɢɟ). 
    =    , =   ,  ,  = ͶͲ,ͳ   ,             (4.49) 
 
ɝɞɟ   – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ (ɪɚɡɞɟɥ 3.6). 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɧɚ ɜɫɩɥɵɬɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɫɥɨɜɢɟɦ: 
 ∑       ∑           ,               (4.50) 
 
ɝɞɟ   ∑     ɫɭɦɦɚ ɫɢɥ, ɭɞɟɪɠɢɜɚɸɳɢɯ ɩɥɢɬɭ ɨɬ ɜɫɩɥɵɬɢɹ; ∑      ɫɭɦɦɚ ɫɢɥ, ɜɵɡɵɜɚɸɳɢɯ ɜɫɩɥɵɬɢɟ ɩɥɢɬɵ;      ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ; ɞɥɹ I ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɪɢ ɪɚɫɱɟɬɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ:    = Ͳ,ͻͷ       ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɣ ɧɚɝɪɭɡɨɤ; ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢ ɪɚɫɱɟɬɟ  ɩɨ I ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ:    = ͳ      ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɺɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ; ɩɪɢ ɪɚɫɱɟɬɚɯ ɞɥɹ I ɝɪɭɩɩɵ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɞɥɹ ɩɥɨɬɢɧɵ I ɤɥɚɫɫɚ:   = ͳ,ʹͷ  
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Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ    ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 10%. 
 
Уɞɟɪɠɢɜɚɸɳɚɹ ɫɢɥɚ 
 ȼɟɫ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɫ ɭɱɟɬɨɦ ɜɡɜɟɲɢɜɚɧɢɹ: 
    =                   = ͳͲʹʹ͹,ͺ   ,          (4.51) 
 
ɝɞɟ       ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, ɪɚɜɧɵɣ   = Ͳ,ͻͷ     – ɞɥɢɧɚ ɤɨɥɨɞɰɚ. 
 
ɋɢɥɵ, ɜɵɡɵɜɚɸɳɢɟ ɜɫɩɥɵɜɚɧɢɟ ɩɥɢɬɵ 
 Ⱦɟɮɢɰɢɬ ɞɚɜɥɟɧɢɹ: 
   =            Ͳ,͹     ,,    ,     = ͹ͷ͵Ͷ,Ͷ   ,         (4.52) 
 
ɝɞɟ     = ͳ    ,, = ʹͷ,ͷ͵    
 
 Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ: 
   =            Ͳ,Ͳͷ       ,,    = ͳ͹ʹ͵,ʹ   ,         (4.53) 
 
ɝɞɟ  =       = ͸ͷͲ  ͷͶͻ = ͳͲͳ,Ͳ   
 
 ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɭɥɶɫɚɰɢɨɧɧɚɹ ɧɚɝɪɭɡɤɚ: 
   =             = ͶͲ͸,ʹ   ,            (4.54) 
 
ɝɞɟ    = Ͳ,Ͳ͸   =      
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɜɫɩɥɵɬɢɹ: 
        (        )    = ͳ,Ͳ               (4.55) 
 
ɉɨɫɤɨɥɶɤɭ ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ (ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɧɶɲɟ ɧɨɪɦɚɬɢɜɧɨɝɨ) 
ɧɭɠɧɨ ɭɜɟɥɢɱɢɬɶ ɬɨɥɳɢɧɭ ɩɥɢɬɵ ɜɨɞɨɛɨɹ. 




         = ቀ(        )    ቁ      = ͳʹ͹ͳͷ,ͷ              (4.56) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɩɥɢɬɵ ɜɨɞɨɛɨɹ, ɩɪɢ ɤɨɬɨɪɨɣ   = ͳ,ʹͷ: 
   =                        =          ,   ,    ,     ,   ,  = ͳͲ,Ͷ͹           (4.57) 
 
Ɍɨɥɳɢɧɚ ɩɥɢɬɵ ɜɨɞɨɛɨɹ ɛɭɞɟɬ ɪɚɜɧɚ   = ͳͲ,ͷ   
 
4.2.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, 
ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨ ɧɢɡɭ [9]. 
ɉɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: 
– Ɉɬɫɭɬɫɬɜɢɟ, ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ; 
– ɍɫɬɨɣɱɢɜɨɫɬɢ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
Ⱦɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɭɫɥɨɜɢɹ 
ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɫɨɛɥɸɞɚɸɬɫɹ ɩɪɢ:     = Ͳ,͹  Ͳ,ͺ  Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ: 
 ∇   = ∇          ʹ  ͵ = ͷ͵͸,ͷ  ,          (4.58) 
 
ɝɞɟ     – ɝɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ;    – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ; ʹ  ͵  – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ ɫ ɧɢɡɤɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, 
ɭɞɚɥɹɟɦɨɝɨ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɨɫɧɨɜɚɧɢɹ. 
 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
    = ∇    ∇   = ͸ͷͲ  ͷ͵͸,ͷ = ͳͳ͵,ͷ  
          (4.59) 
 




Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
 ∇  = ∇   ͳ,͸     = ͸͵͸  ͳ,͸  ͳͶ = ͸ͷͺ,Ͷ           (4.60) 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɹɜɥɹɟɬɫɹ ɨɬɦɟɬɤɨɣ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ. 
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Ȼɵɤɢ ɫɥɭɠɚɬ ɨɩɨɪɨɣ ɞɥɹ ɪɚɛɨɱɢɯ ɢ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ. Ȼɵɤ ɪɚɡɪɟɡɚɟɬɫɹ ɫɤɜɨɡɧɵɦ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦ ɲɜɨɦ ɧɚ ɞɜɚ ɩɨɥɭɛɵɤɚ. 
ɉɪɢ ɲɢɪɢɧɟ ɩɪɨɥɟɬɚ  = ͺ ɦ.  
Ɍɨɥɳɢɧɚ ɧɟɪɚɡɪɟɡɚɧɧɨɝɨ ɛɵɤɚ ɫɨɫɬɚɜɢɬ: 
    = Ͳ,ʹͷ   = Ͳ,ʹͷ  ͺ = ʹ,Ͳ              (4.61) 
 
Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɚɧɧɨɝɨ ɛɵɤɚ ɛɭɞɟɬ: 
   =     ͳ = ʹ,Ͳ  ͳ = ͵               (4.62) 
 
Ȼɵɤ ɜɵɞɜɢɝɚɟɬɫɹ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ ɧɚ 10 ɦɟɬɪɨɜ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɥɨɜɢɣ 
ɩɪɨɩɭɫɤɚ ɬɪɚɧɫɩɨɪɬɚ. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɢ ɞɥɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ    = Ͳ,ͷ  ɦ. 
ɉɚɡɵ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ.  
ɒɢɪɢɧɚ ɩɚɡɨɜ ɞɥɹ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɫɨɫɬɚɜɥɹɟɬ: 
  =   =  ,   = Ͳ,͸ ,               (4.63) 
  = ቀ      ቁ   =      = ͳ,ͳͶ               (4.64) 
 
Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɛɵɤɚ    ͳ  ͳ,ͷ  ,   = ͳ,ͺ   ɉɚɡɵ ɚɜɚɪɢɣɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ   = ͳ  ͳ,ͷ ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
Ⱦɥɢɧɚ ɛɵɤɚ ɫɨɫɬɚɜɥɹɟɬ 25 ɦ ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɪɨɟɡɞɚ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɢ 
ɪɚɡɦɟɳɟɧɢɹ ɞɜɭɫɬɨɪɨɧɧɟɣ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ II ɤɚɬɟɝɨɪɢɢ. ɒɢɪɢɧɚ ɨɞɧɨɣ 




Ɉɞɢɧ ɭɫɬɨɣ ɪɚɫɩɨɥɨɠɟɧ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ ɢ ɡɞɚɧɢɟɦ Ƚɗɋ, 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɪɚɫɬɟɤɚɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɢ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɚɫɧɨɝɨ ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. 
Ⱦɪɭɝɨɣ ɭɫɬɨɣ ɪɚɫɩɨɥɨɠɟɧ ɦɟɠɞɭ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɥɭɯɨɣ ɩɥɨɬɢɧɨɣ ɢ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɧɵ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɬɨɤɚ ɧɚ 
ɩɪɚɜɵɣ ɛɟɪɟɝ. 
Ɍɨɥɳɢɧɚ ɭɫɬɨɟɜ ɫɨɫɬɚɜɥɹɟɬ [1]: 
   =   = ͳ,ͷ                  (4.65) 
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Ƚɪɚɧɶ ɭɫɬɨɹ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɵɲɟ ɫɜɨɛɨɞɧɨɣ ɫɬɪɭɢ ɧɚ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɟ ͳ,ͷ   
ɉɟɪɜɵɣ ɭɫɬɨɣ, ɤɨɬɨɪɵɣ ɪɚɡɞɟɥɹɟɬ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɢ ɡɞɚɧɢɟ Ƚɗɋ, ɜ 
ɫɬɨɪɨɧɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɨɞɥɟɜɚɟɬɫɹ ɧɚ ɞɥɢɧɭ ɜɨɞɨɛɨɹ 93 ɦ. 
Ɉɛɳɚɹ ɞɥɢɧɚ ɫɨɫɬɚɜɥɹɟɬ  = ͳͻͲ,ͷ   
ȼɬɨɪɨɣ ɭɫɬɨɣ ɜ ɫɬɨɪɨɧɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɧɟ ɩɪɨɞɥɟɜɚɟɬɫɹ. Ɉɛɳɚɹ ɞɥɢɧɚ 
ɫɨɫɬɚɜɥɹɟɬ  = ͻͲ,Ͷ   
 
Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɤ ɫɟɤɰɢɹɦɢ, ɬɚɤ ɢ ɫɬɨɥɛɚɦɢ, ɬɚɤ ɤɚɤ 
ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ Ʉɚɥɚɪɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ ɫɬɪɨɢɬɶɫɹ ɜ ɫɭɪɨɜɵɯ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ. 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ, ɨɝɪɚɧɢɱɟɧɧɚɹ ɲɜɚɦɢ, ɩɪɨɯɨɞɹɳɢɦɢ ɩɨ ɛɵɤɚɦ, 
ɫɨɫɬɚɜɥɹɟɬ [1]: 
     = ͺ  ͵ = ͳͳ ,               (4.66) 
 
ɝɞɟ                                  ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ. 
 
Ɍɟɥɨ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɪɚɡɪɟɡɚɟɬɫɹ ɧɚ 5 ɫɬɨɥɛɚ ɲɢɪɢɧɨɣ 18,1 ɦ, ɫ 
ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɛɟɬɨɧɚ. Ɂɚɬɟɦ ɦɟɠɫɬɨɥɛɱɚɬɵɟ 
ɲɜɵ ɰɟɦɟɧɬɢɪɭɸɬɫɹ, ɷɬɨ ɨɛɟɫɩɟɱɢɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɠɚɬɢɟ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ. 
 
Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 6 ɩɪɨɞɨɥɶɧɵɯ ɢ 5 ɩɨɩɟɪɟɱɧɵɯ ɝɚɥɟɪɟɣ. 
ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɢ ɞɪɟɧɚɠɧɚɹ ɝɚɥɟɪɟɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɨɬɦɟɬɤɟ ͷ͵ͻ   ɉɨɩɟɪɟɱɧɵɟ 
ɢ ɩɪɨɞɨɥɶɧɵɟ, ɬɨ ɟɫɬɶ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ, ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ 
ɱɟɪɟɡ 20 ɦ. ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɧɚ ɨɬɦɟɬɤɚɯ ∇ͷͷͻ ∇ͷ͹ͻ ∇ͷͻͻ ∇͸ͳͻ  
Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɫɨɫɬɚɜɥɹɸɬ ɲɢɪɢɧɨɣ 2,5 ɦ ɢ ɜɵɫɨɬɨɣ 3 ɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɜɨɡ ɢ 
ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ [1].  
 
Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 




Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸɬɫɹ ͵Ͳ     
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ ʹ   
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ    , ɚ ɬɚɤɠɟ ɞɨ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ [9]: 
             , ,                (4.67) 
 
ɝɞɟ   – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ;    – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ;    , = ʹͷ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɧɚ ɨɬɦɟɬɤɟ 559 ɦ. 
   = ∇    ∇ͷͷͻ = ͸ͷͲ  ͷͷͻ = ͻͳ ,;           (4.68) 
         ,    = Ͷ,ͷ .              (4.69) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɧɚ ɨɬɦɟɬɤɟ 599 ɦ. 
   = ∇    ∇ͷͷ͵ = ͸ͷͲ  ͷͻͻ = ͷͳ ,          (4.70) 
         ,    = ʹ,ͷ .              (4.71) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɧɚ ɨɬɦɟɬɤɟ 619 ɦ. 
   = ∇    ∇ͷͷ͵ = ͸ͷͲ  ͸ͳͻ = ͵ͳ ,          (4.72) 
         ,    = ͳ,ͺ͸ .              (4.73) 
 
Ɍɚɤ ɤɚɤ ͳ,ͺ͸  ʹ , ɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ʹ   
 
4.3 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧɵ 
 
4.3.2 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
 
ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ  
 
Ⱦɥɹ ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɚɹ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ, ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɡɚ 
ɡɚɜɟɫɨɣ ɫɧɢɦɚɸɳɢɣ ɨɫɬɚɜɲɢɣɫɹ ɧɟɩɨɝɚɲɟɧɧɵɣ ɡɚɜɟɫɨɣ ɧɚɩɨɪ. 
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 
[9]: 
   = Ͳ,ͳ     = Ͳ,ͳ  ͻͲ,Ͷ = ͻ,ͲͶ ,            (4.74) 
 
ɝɞɟ B — ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ (ɪɚɡɞɟɥ 5.1) 
 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
     =  Ͳ,ͷ  Ͳ,ͺ      = Ͳ,͹  ͻͲ,͹ = ͸͵,ͷ ,          (4.75) 
     = ∇    ∇      = ͸ͷͲ  ͷͷͻ,͵ = ͻͲ,͹,.         (4.76) 
 
ɝɞɟ       – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ∇      = ͷͷͻ,͵  – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɫɚɧɢɬɚɪɧɨɦ 
ɪɚɫɯɨɞɟ ɩɪɢ     = ͶͲ    . 
 
ɉɨɬɟɪɹ ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ: 
   =       =    Ͳ,Ͷ  = Ͳ,͸    ,           (4.77) 
 
ɝɞɟ    =     = ͻͲ,͹  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ;     – ɧɚɩɨɪ ɧɚ ɡɚɜɟɫɟ [10, ɬɚɛɥɢɰɚ 5, ɱɟɪɬ. 7]. 
   = Ͳ,͸    = Ͳ,͸  ͻͲ,͹ = ͷͶ,Ͷʹ             (4.78) 
 
Ɍɨɥɳɢɧɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ tɫ: 
              =   ,    ,    = Ͷ,ͷͶ ,            (4.79) 
 
ɝɞɟ ɇ – ɩɨɬɟɪɹ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɜɛɥɢɡɢ ɤɨɧɬɚɤɬɚ ɫɤɚɥɚ – ɛɟɬɨɧ; 
 ɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɪɚɜɧɵɣ 1,25;  
Iɫr – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ. 
 
Ʉɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ Iɫr ɜ ɡɚɜɟɫɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɞɟɥɶɧɨɝɨ ɜɨɞɨɩɨɝɥɨɳɟɧɢɹ ɜ ɩɪɟɞɟɥɚɯ ɡɚɜɟɫɵ qɫ ɞɥɹ ɞɚɧɧɨɝɨ ɨɫɧɨɜɚɧɢɹ (ɫɥɚɧɟɰ) 
ɩɪɢɧɢɦɚɟɬɫɹ Iɫr=15 ɞɥɹ q=0,05÷0,1 ɥ/ɦɢɧ, [17]. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɹɞɚɦɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɦɟɠɞɭ 







Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ  
 
ȼ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɞɪɟɧɚɠ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 
ɞɢɚɦɟɬɪɨɦ 300 ɦɦ ɫ ɲɚɝɨɦ 2 ɦ. 
Ƚɥɭɛɢɧɚ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ [9]: 
    =  Ͳ,ͷ  Ͳ,͹      = Ͳ,ͷ  ͸͵,ͷ = ͵ͳ,͹            (4.80) 
 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɪɟɧɚɠɚɦɢ ɢ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ ɛɨɥɶɲɟ 
ɪɚɞɢɭɫɚ ɰɟɦɟɧɬɚɰɢɢ ɢ ɧɟ ɦɟɧɟɟ 4 ɦ,   =  ʹ  ͵   = ͸   ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɮɢɥɶɬɪɭɸɳɭɸ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɢɥɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɚɦɨɬɟɤɨɦ ɢɥɢ ɧɚɫɨɫɚɦɢ. 
 
4.4 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
 
Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ – ∇   , ɜ ɧɢɠɧɟɦ – ∇      , ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ     ) ɢ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ – ∇   , ɜ ɧɢɠɧɟɦ 
– ∇      , ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ        ). 
 
4.4.1 ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɞɥɹ 
ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
 
Ⱦɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɡɧɚɱɟɧɢɹ ɇd  ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɞɢɬɶ ɩɨ ɮɨɪɦɭɥɚɦ 4.80 ɢ 4.84 ɩɪɢ ɇas ɩɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɩɨ ɨɫɢ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ ɇdr [13, ɬɚɛɥɢɰɚ 5]. Ⱦɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ I-ɝɨ ɤɥɚɫɫɚ ɩɪɢɧɢɦɚɸɬɫɹ ɩɪɢɜɟɞɟɧɧɵɟ 
ɧɚɩɨɪɵ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ: ɇas/ɇd = 0,40; ɇdr/ɇd = 0,20. 
 
ɉɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:  
   = ∇          = ͸ͷͲ  ͷͷͻ,͵ = ͻͲ,͹           (4.81) 
 
ɇɚɩɨɪɵ ɧɚ ɡɚɜɟɫɟ ɢ ɞɪɟɧɚɠɟ: 
    =    Ͳ,Ͷ = ͻͲ,͹  Ͳ,Ͷ = ͵͸,ʹͺ ,           (4.82) 
    =    Ͳ,ʹ = ͻͲ,͹  Ͳ,ʹ = ͳͺ,ͳͶ             (4.83) 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ: 
   = Ͳ,ͷ       [                                      ] = = ͳ͵ͻ͵͹,͵,    ,                (4.84) 
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ɝɞɟ   = ͻ,ͲͶ  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ (ɪɚɡɞɟɥ 4.3.2);   = ͸  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɨ ɞɪɟɧɚɠɚ (ɪɚɡɞɟɥ 
4.3.2). 
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɩɨɞɨɲɜɵ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ ȺutoCAD):   = ʹʹ,ͻ͹    
 
ɉɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ:  
      = ∇          = ͸ͷʹ,ͺ  ͷ͹ͻ,ͺͷ = ͹͵          (4.85) 
 
ɇɚɩɨɪɵ ɧɚ ɡɚɜɟɫɟ ɢ ɞɪɟɧɚɠɟ:   = ʹͻ,ʹ      = ͳͶ,͸   Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ:  = ͳʹͷʹ͸     
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɫɢɥɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɩɨɞɨɲɜɵ:    = ʹͳ,ͻ͹    
 
4.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
4.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ ɩɟɪɜɨɣ ɝɪɭɩɩɟ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɞɥɹ 
ɨɰɟɧɤɢ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɚ ɬɚɤɠɟ ɨɛɳɟɣ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɨɫɧɨɜɚɧɢɹ. 
Ɋɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ: 
– ɉɨɫɬɨɹɧɧɵɟ (ɜɟɫ ɩɥɨɬɢɧɵ, ɜɟɫ ɛɵɤɚ, ɜɟɫ ɡɚɬɜɨɪɚ, ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɟ ɩɪɢ ɇɉɍ, ɜɟɪɬɢɤɚɥɶɧɨɟ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ 
ɞɚɜɥɟɧɢɟ ɩɪɢ ɇɉɍ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢ ɇɉɍ, ɜɡɜɟɲɢɜɚɸɳɟɟ 
ɞɚɜɥɟɧɢɟ ɩɪɢ ɇɉɍ); 
– ȼɪɟɦɟɧɧɵɟ ɞɥɢɬɟɥɶɧɵɟ (ɞɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ); 
– ȼɪɟɦɟɧɧɵɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ (ɜɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ). 
ȼ ɫɨɫɬɚɜ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ: 
ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɢ ɨɞɧɚ ɢɡ ɨɫɨɛɵɯ. ȼ 
ɤɚɱɟɫɬɜɟ ɨɫɨɛɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ Ɏɉɍ. 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɵ ɜɟɫɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ  
 
ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ [12]: 




ɝɞɟ  Sɩɥ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ; 
b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, 8 ɦ; 
δɛ – ɬɨɥɳɢɧɚ ɛɵɤɚ, 3 ɦ;    – ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ 23,54 ɤɇ/ɦ3. 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɝɪɚɦɦɚ 
ȺutoCAD.  
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɟɫɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ:    = ͳ͵,͹ͻ    
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɵ ɜɟɫɚ ɛɵɤɚ  
 
ȼɟɫ 1 ɩ.ɦ. ɛɵɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
   =             =     ,      ,     = ͶͳͲͷͺ,͹     ,          (4.87) 
 
ɝɞɟ Sɛ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ; 
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɟɫɚ ɛɵɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ:    = ͳ͹,͸ͺ    
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɵ ɜɟɫɚ ɡɚɬɜɨɪɚ 
   = Ͳ,Ͳͷͷ √  = Ͳ,Ͳͷͷ  ͳͷͷ,͹  √ͳͷͷ,͹  ͻ,ͺͳ = ͳͲͶͺ,ʹͷ   ,       (4.88) 
 
ɝɞɟ f – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
  =  ∇    ∇   Ͳ,ͷ     ʹ  = ͳͷͷ,͹  ,         (4.89) 
 
ɝɞɟ   – ɲɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ. 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɵ ɜɟɫɚ ɡɚɬɜɨɪɚ ɧɚ 1 ɩ. ɦ [13]: 
       =       =     ,     = ͻͷ,͵                 (4.90) 
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɟɫɚ ɡɚɬɜɨɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɩɨɞɨɲɜɵ:     = ͵ͺ,ͺ    
 
ɋɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 
 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ  
 63 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
    =  ∇    ∇           = ͸͵ͳͺ͹,Ͷ     .          (4.91) 
 
ɉɥɟɱɨ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ:     = ͵͹,ͻ   
 
- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
    =  ∇       ∇           = ʹͷͷͲ     .          (4.92) 
 
ɉɥɟɱɨ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ:     = ͹,͸͵    
 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
    =       = ͳͲʹ,ʹ  ͳ  ͻ,ͺͳ = ͳͲͲʹ,͸     .         (4.93) 
 
ɉɥɟɱɨ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ:     = ͵ͺ    
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱɟɬɚɦ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ, ɭɱɢɬɵɜɚɹ ɥɢɲɶ ɢɡɦɟɧɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɨɫɨɛɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 
Ɍɚɛɥɢɰɚ 4.5 – ɋɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɞɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɋ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ     , ɤɇ/ɦ 66343,5    , ɦ 38,8 ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ     ,ɤɇ/ɦ 9217,6    , ɦ 14,5 ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 





Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ 
ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ [9]. 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 
ɞɚɜɥɟɧɢɹ.  
 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
     =                ∇    = ʹͲʹͳͻ,͸      
        (4.94) 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
      =                ∇    = ͵ͺͶͶͶ              (4.95) 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 





Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [13]: 
   =           ቀͶͷ     ቁ = ͳͲ,͵       ,           (4.96) 
 
ɝɞɟ   hɧ =3 ɦ– ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ (ɝɪɚɜɢɣɧɨ-ɩɟɫɱɚɧɵɣ);   = ͵͵  – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɜɨɞɨɧɚɫɵɳɟɧɧɨɝɨ ɝɪɭɧɬɚ. 
 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ: 
      =     ͳ          = ͳͳ,͸͵      ,              (4.97) 
 
ɝɞɟ  Ȗɧ =18,5 ɤɇ/ɦ3  ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɧɚɧɨɫɨɜ ɜ ɭɫɥɨɜɢɹɯ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ [9, ɬɚɛɥɢɰɚ ɉ.5.1];   = Ͳ,͵ – ɩɨɪɢɫɬɨɫɬɶ ɧɚɧɨɫɨɜ. 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ. ɦ: 
 




ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɩɨɞɨɲɜɵ:     = ʹͲ    
 
Аɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ (ɤɚɦɟɧɶ), 
ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɸɬ ɞɜɚɠɞɵ: ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɟɣ 
ɫɥɨɸ ɧɚɧɨɫɨɜ   , ɚ ɡɚɬɟɦ ɫɥɨɸ ɝɪɭɧɬɚ, ɩɪɢɝɪɭɠɟɧɧɨɦɭ ɜɟɫɨɦ ɧɚɧɨɫɨɜ [9]: 
     =           ቀͶͷ      ቁ = ͸,Ͳ                  (4.99) 
 
ɝɞɟ     = 450 – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɫɥɚɧɰɟɜ. 
 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ    , ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ 
ɜɟɫ ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 
      = (                 )     ቀͶͷ      ቁ = ͷͺ,ͷ      ;      (4.100) 
 
ɝɞɟ    =        = ͷͷ͸  ͷ͵͸,ͷ = ͳͻ,ͷ  – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ. 
 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ: 
       =      ͳ          = ͳ͸,ͳ      ;        (4.101) 
 
ɝɞɟ    = ʹ͵,ͷ       – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɤɚɦɟɧɶ) ɩɥɨɬɢɧɵ;    – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ,   = Ͳ,ʹͷ     = Ͷͷ  – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, [9, ɬɚɛɥɢɰɚ ɉ.5.1]. 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ. ɦ ɞɥɢɧɵ 
ɩɥɨɬɢɧɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
   =                =   ,   ,   ͳͻ,ͷ = ͸ʹͻ              (4.102) 
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɰɟɧɬɪɚ ɩɨɞɨɲɜɵ:     = ͹,ͳͳ   ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
– ɩɨɞ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɨɣ: 




– ɧɚ ɭɪɨɜɧɟ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
      =                          ቀͶͷ      ቁ = ͳͲͶͶ,ͷ            (4.104) 
 
ɝɞɟ    – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ. 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɫɢɥɚ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1ɩ. ɦ. ɞɥɢɧɵ 
ɩɥɨɬɢɧɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɳɚɞɢ ɷɩɸɪɟ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ:     =                =    ,      ,   ʹ = ͳͻͲͳ,͵             (4.105) 
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 




ɗɥɟɦɟɧɬɵ ɜɟɬɪɨɜɵɯ ɜɨɥɧ ɢ ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɫɨɝɥɚɫɧɨ [9]. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ 
ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. 
Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
      = Ͳ,ͷ             ̅      = ͳ͸Ͳ      ,;        (4.106) 
   =       ̅ =  ,    ,    ,  = Ͳ,͹͹,           (4.107) 
 
ɝɞɟ  ̅                         ̅                        ̅                                         ͳ                 
 
ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɩɚɪɚɦɟɬɪɵ ɨɩɪɟɞɟɥɟɧɵ ɜ ɪɚɡɞɟɥɟ 4.2.1. 
ɉɥɟɱɨ ɫɢɥɵ      ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
   =  ̅        =   ,     ,      ʹ,ͻ = Ͷ,͵Ͷ           (4.108) 
 
ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɩɨɞɨɲɜɵ:     = ͳͲ͸,͵Ͷ   
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Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
 
Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɫ ɪɚɫɱɟɬɨɦ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ, ɭɱɢɬɵɜɚɹ ɥɢɲɶ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ ɨɫɨɛɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ.       = ͵͹,͵       .   = Ͳ,ͳͳ͹   ɉɥɟɱɨ ɫɢɥɵ      ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:    = ͵,ͷͺ    ɉɥɟɱɨ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ 
ɩɨɞɨɲɜɵ:     = ͳͳ͵,͸   ɗɩɸɪɵ ɜɫɟɯ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɛɟɬɨɧɧɭɸ ɜɨɞɨɫɥɢɜɧɭɸ 
ɩɥɨɬɢɧɭ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɥɭɱɚɹɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢɜɟɞɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ ȼ.1 (ɩɪɢɥɨɠɟɧɢɟ ȼ). 
 
4.6 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ. Ⱦɥɹ ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɉɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ 
ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 
ȼ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ « », 
ɚ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɨ ɡɧɚɤɨɦ « » [9]. 
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 4.6, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɦ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ. 
 






Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ 
ɫɢɥɚ, ɤɇ ɩɥɟɱɨ, ɦ 
ɦɨɦɟɧɬ, 





2 3 4 5 6 7 8 9 10 
Ɍɜ 1   63187,1 37,9 2394802 66343,5 38,8 2574128     1   2550 7,63 -19456,5 9217,6 14,5 -133655     1   1002,6 38 -38098,8 5599,5 33 -184784 
Gɩɥ 0,95   89020,6 14 -1388262 99161,6 14 -1388262 
Gɛ 0,95   39005,8 18 -757166 42064,8 18 -757166 
Wɜɡɜ 1 ↑ 20219,6 0 0 38444 0 0 
Wɮ 1 ↑ 13937,3 22,97 320139,8 12526 21,97 275196,2 
ȿɧ 1,2   18,54 20 370,8 18,54 20 370,8 
ȿɚ 1,2   754,8 7,11 5366,628 754,8 7,11 5366,628 
ȿɩ 0,8   1521,04 0,7 -1064,73 1521,04 0,7 -1064,73 
Wɜɨɥɧ 1   160 106,34 17014,4 35,3 113,6 4010,08 
Qɡ 1   95,3 39 -3716,7 95,3 39 -3716,7 
∑N    94967,4 82751,2 
∑Ɇ 726964,5 587458,6 
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Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɫɨɫɬɨɢɬ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɧɨɪɦɚɥɶɧɵɯ, ɤɚɫɚɬɟɥɶɧɵɯ ɢ 
ɝɥɚɜɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɧɚɩɨɪɧɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ ɩɨ ɤɨɧɬɚɤɬɧɨɦɭ 
ɫɟɱɟɧɢɸ. 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ) 
ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ [13]: 
    =       ∑    =  ͷͳ͸,ͺ    ,          (4.109) 
 
ɝɞɟ   – ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɪɚɜɧɚɹ ɫɭɦɦɟ ɩɪɨɟɤɰɢɣ ɧɚ ɧɨɪɦɚɥɶ ɤ ɪɚɫɱɟɬɧɨɦɭ 
ɫɟɱɟɧɢɸ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ∑  – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɩɪɢɥɨɠɟɧɧɵɯ ɤ ɩɥɨɬɢɧɟ, ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɟɪɟɞɢɧɵ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ;    – ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ (ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ). 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
    =              ͳ      =  ͳͳ͵ͷ    ,        (4.110) 
 
ɝɞɟ   – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ;     – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ;   = ͳͲ       – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
    =        = ͸ͷͲ  ͷ͵͸,ͷ = ͳͳ͵,ͷ         (4.111) 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
     = (         )  = Ͳ                (4.112) 
 
Ƚɥɚɜɧɵɟ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ: 
    =     ͳ               =  ͷͳ͸,ͺ ɤɉɚ.        (4.113) 
 
Ƚɥɚɜɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ: 
    =       =  ͳͲ  ͳͳ͵,ͷ =  ͳͳ͵ͷ             (4.114) 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɩɥɨɳɚɞɤɚɯ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ: 
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   =  ͳ      ʹ {   [   ʹ      ͳ]     [   ʹ      ͳ     ͳ     ]} = =  ͷͳ͸,ͺ    ,              (4.115) 
 
ɝɞɟ   – ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɸ;   – ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɩɨɞɨɲɜɵ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ. 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ [13]: 
    =       ∑    =  ͳͷͺͶ,͵               (4.116) 
 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
    =              ͳ       =  ʹʹͺ    ,        (4.117) 
 
ɝɞɟ    – ɫɬɨɥɛ ɜɨɞɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
    =           = ͷͷͻ,͵  ͷ͵͸,ͷ = ʹʹ,ͺ          (4.118) 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
     =  (         )  =   ͳͲ  ʹʹ,ͺ  ͳͷͺͶ,͵  Ͳ = Ͳ          (4.119) 
 
Ƚɥɚɜɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ: 
    =     ͳ               =  ͳͷͺͶ,͵             (4.120) 
 
Ƚɥɚɜɧɵɟ ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ: 
    =       =  ͳͲ  ʹʹ,ͺ =  ʹʹͺ              (4.121) 
 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ ɞɥɹ 
ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ) 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱɟɬɭ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ), ɧɨ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. 
    =        = ͸ͷʹ,ͺ  ͷ͵͸,ͷ = ͳͳ͸,͵ ,       (4.122) 




Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7.  
 
Ɍɚɛɥɢɰɚ 4.7 – Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ     -807,5     -1584,3     -1135,0     -228,0      0,0      0,0     -807,5     -1584,3     -1135,0     -228,0     -807,5   Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ ɇɚɩɪɹɠɟɧɢɟ ɤɉɚ     -774,8     -1346,7     -1163,0     -433,5      0,0      0,0     -774,8     -1346,7     -1163,0     -433,5     -774,8   
 
ɗɩɸɪɵ ɧɚɩɪɹɠɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɩɨ ɤɨɧɬɚɤɬɧɨɦɭ ɫɟɱɟɧɢɸ, ɩɪɢ 
ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 
ȼ.2 (ɩɪɢɥɨɠɟɧɢɟ ȼ).  
 
4.7 Ʉɪɢɬɟɪɢɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɧɚɝɪɭɡɨɤ ɩɪɨɜɟɪɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ [13]:  
 
1) Вɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ 
 
Ɉɰɟɧɤɚ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɟ ɬɨɝɨ, ɱɬɨ 
ɜɟɥɢɱɢɧɚ ɝɥɚɜɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɠɢɦɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ    ɢ ɩɪɨɱɧɨɫɬɶ ɛɟɬɨɧɚ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɭɫɥɨɜɢɸ: 
 
     |  |        ,            (4.124) 
 
ɝɞɟ   = ͳ,ʹͷ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ 
I ɤɥɚɫɫɚ; 
     ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ (   = ͳ – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɧɨɜɧɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ;    = Ͳ,ͻ – ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɨɫɨɛɨɦɭ ɫɨɱɟɬɚɧɢɸ ɧɚɝɪɭɡɨɤ);   – ɦɚɤɫɢɦɚɥɶɧɨɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ; 
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  = ͳͳ,ͷ    – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɞɥɹ ɦɚɪɤɢ ɛɟɬɨɧɚ ȼ20; 
    – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ (    = 0,9 – ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ;     = 1 – ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ).  
 
 Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 ͳ,ʹͷ  ͳ  | ͳͳ͵ͷ|  ͳͳͷͲͲ  Ͳ,ͻ ,       
 ͳͶͳͺ,͹ͷ  ͳͲ͵ͷͲ.         
 
 Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 ͳ,ʹͷ  Ͳ,ͻ  | ͳͳ͸͵|  ͳͳͷͲͲ  ͳ ,       
 ͳ͵Ͳͺ,Ͷ  ͳͳͷͲͲ           
 
2) Нɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 
     Ͳ               (4.125) 
 
 Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
  ͷͳ͸,ͺ  Ͳ   
 
 Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
  ͶͺͶ  Ͳ   
 
3) В ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |   |  Ͳ,ʹͷ                    (4.126) 
 
 Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 | ͷͳ͸,ͺ|  Ͳ,ʹͷ  ͳͲ  ͳͳ͵,ͷ ,  
 ͷͳ͸,ͺ  ʹͺ͵,͹   
 
 Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 | ͶͺͶ|  Ͳ,ʹͷ  ͳͲ  ͳͳ͸,͵ ,  
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ͶͺͶ  ʹͻͲ,͹   
 
4) В ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ: 
     Ͳ                (4.127) 
 
 Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
  ͷͳ͸,ͺ  Ͳ   
 
 Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
  ͶͺͶ  Ͳ   
 
4.8 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 
ɨɫɧɨɜɚɧɢɹ, ɬ.ɟ. ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬ 
ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 
ɋɱɢɬɚɟɦ ɱɬɨ ɫɞɜɢɝ ɩɥɨɫɤɢɣ. 
ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ [13]: 
 
 
             ,              (4.128) 
 
ɝɞɟ     ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ;      ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ;      ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ;    ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 
ɫɨɩɪɨɬɢɜɥɹɸɳɢɟɫɹ ɫɞɜɢɝɭ); 
  = ( ɩɥ   Ȼ   ɡ          ɜɡɜ)       ɩɧ         ,     (4.129) 
 
ɝɞɟ     ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɩɨ ɧɚɝɪɭɡɤɟ, ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ    = Ͳ,͹    ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 
ɩ. ɦ  =    ͳ  
F – ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ;   ɢ     – ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɹ ɪɚɫɱɟɬɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ȽɌɋ ɩɨ ɤɨɧɬɚɤɬɭ ɛɟɬɨɧ – ɫɤɚɥɚ, ɩɪɢɧɢɦɚɸɬɫɹ 100 ɢ 0,7 
  =  ɜ   ɧ   ɜɨɥɧ   ɧ   ɚɤɬ   ɩɧ          (4.130) Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ 
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 =  ͺͻͲʹͲ,͸  ͵ͻͲͲͷ,ͺ  ͻͷ,͵  ͳ͵ͻ͵͹,͵  ͳͲͲʹ,͸  ʹͲʹͳͻ,͸  Ͳ,͹     ͳͷʹͳ,ͲͶ  Ͳ,͹  ͳͲͲ  ͻͲ,Ͷ = ͹͸ͷͺʹ ɤɉɚ,  
  = ͸͵ͳͺ͹,Ͷ  ʹͷͷͲ  ͳ͸Ͳ  ͳͺ,ͷͶ  ͹ͷͶ,ͺ  ͳͷʹͳ,ͲͶ =  ͸ͲͲͷͲ ɤɉɚ,  
               = ͳ,ʹ͹  ͳ,ʹͷ   
 
Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨɥɭɱɢɥɫɹ ɛɨɥɶɲɟ ɡɚɞɚɧɧɨɝɨ ɧɚ 
1,6%, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɩɪɨɱɧɨɫɬɢ ɩɨ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ 
ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. 
 
Ɉɫɨɛɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ 
  =  ͺͻͲʹͲ,͸  ͵ͻͲͲͷ,ͺ  ͻͷ,͵  ͳʹͷʹ͸  ͷͷͻͻ,ͷ  ͵ͺͶͶͶ  Ͳ,͹     ͳͷʹͳ,ͲͶ  Ͳ,͹  ͳͲͲ  ͻͲ,Ͷ =  ͸ͺͲ͵Ͳ,͸ ɤɉɚ,  
  = ͸͸͵Ͷ͵,ͷ  ͻʹͳ͹,͸  ͵ͷ,͵  ͳͺ,ͷͶ  ͹ͷͶ,ͺ  ͳͷʹͳ,ͲͶ = ͷ͸Ͷͳ͵,ͷ ɤɉɚ, 
      ,   ,      ,   , = ͳ,͵Ͷ  ͳ,ʹͷ   
 
Ɋɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨɥɭɱɢɥɫɹ ɛɨɥɶɲɟ ɡɚɞɚɧɧɨɝɨ ɧɚ 
6,7%, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɩɪɨɱɧɨɫɬɢ ɩɨ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ 
ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. 
ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ 
ɨɬɫɭɬɫɬɜɭɸɬ, ɚ ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɤɪɢɬɟɪɢɸ ɩɪɨɱɧɨɫɬɢ ɜɨ ɜɫɟɯ ɬɨɱɤɚɯ.  
ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɨɤɪɚɳɟɧɧɵɣ ɫɨɫɬɚɜ ɧɚɝɪɭɡɨɤ ɢ 




5 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
5.1 ɗɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɯɟɦɚ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ 
 
Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɡɚɜɢɫɢɬ ɨɬ [16]: 
– ɲɢɪɢɧɵ ɫɬɜɨɪɚ; 
– ɬɢɩɚ ɩɥɨɬɢɧɵ; 
– ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚɩɨɪɚ.  
Ⱦɥɹ Ʉɚɥɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɯɚɪɚɤɬɟɪɧɚ ɪɭɫɥɨɜɚɹ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ. 
Ɋɭɫɥɨ ɪɟɤɢ ɩɪɢ ɷɬɨɦ ɩɟɪɟɤɪɵɜɚɸɬ ɜɵɫɨɤɨɣ ɩɥɨɬɢɧɨɣ. Ɂɞɚɧɢɟ Ƚɗɋ – 
ɛɟɡɧɚɩɨɪɧɚɹ ɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɡɚ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɨɣ. ȼɨɞɭ ɤ 
ɬɭɪɛɢɧɚɦ ɩɨɞɜɨɞɹɬ ɩɨ ɧɚɩɨɪɧɵɦ ɜɨɞɨɜɨɞɚɦ, ɩɪɢɥɨɠɟɧɧɵɦ ɜ ɦɚɫɫɢɜɟ ɩɥɨɬɢɧɵ. 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɦ ɦɟɬɨɞɨɦ 
ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɭɫɥɚ. Ɋɚɫɱɟɬ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɪɭɫɥɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɞɜɚ 
ɷɬɚɩɚ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɜɵɩɨɥɧɢɦ ɪɚɫɱɟɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
ɱɟɪɟɡ ɫɬɟɫɧɟɧɧɨɟ ɪɭɫɥɨ, ɚ ɧɚ ɜɬɨɪɨɦ – ɱɟɪɟɡ ɧɟɞɨɫɬɪɨɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
(ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ). 
 
5.2 Ɋɚɡɛɢɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɷɬɚɩɵ ɜɨɡɜɟɞɟɧɢɹ 
 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɪɚɡɛɢɜɚɟɬɫɹ ɧɚ ɬɪɢ 
ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ, ɨɫɧɨɜɧɨɣ ɢ ɡɚɤɥɸɱɢɬɟɥɶɧɵɣ.  
Ɉɩɢɫɚɧɢɟ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 5.1. 
 
Ɍɚɛɥɢɰɚ 5.1 – Ɉɩɢɫɚɧɢɟ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ [16] 












 ɛɚɡɵ (ɛɟɬɨɧɧɵɯ ɡɚɜɨɞɨɜ, ɚɜɬɨɛɚɡ, 
ɪɟɦɨɧɬɧɵɯ ɦɚɫɬɟɪɫɤɢɯ, ɚɪɦɚɬɭɪɧɵɯ 








ɩɭɫɤɚ ɨɛɴɟɤɬɚ ɧɚ 
ɩɨɥɧɭɸ 
ɦɨɳɧɨɫɬɶ. 
I ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ; 
II ɷɬɚɩ – ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ; 
III ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ 
ɨɬɦɟɬɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɧɚɱɚɥɚ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
 
IV ɷɬɚɩ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɞɨ  
ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ; 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.1 
ɗɬɚɩɵ ɇɚɡɜɚɧɢɟ Ɂɚɞɚɱɢ ɩɟɪɢɨɞɚ ɗɬɚɩɵ 
II Ɉɫɧɨɜɧɨɣ 
 
V ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɢ 
ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ 
ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɫ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɨɨɱɟɪɟɞɧɵɦ 
ɩɭɫɤɨɦ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ. 
III Ɂɚɤɥɸɱɢɬɟɥɶɧɵɣ 
ɉɨɞɝɨɬɨɜɤɚ ɢ ɫɞɚɱɚ ɨɛɴɟɤɬɚ ɜ ɩɨɫɬɨɹɧɧɭɸ ɩɪɨɦɵɲɥɟɧɧɭɸ 
ɷɤɫɩɥɭɚɬɚɰɢɸ. ȼ ɬɟɱɟɧɢɟ ɷɬɨɝɨ ɩɟɪɢɨɞɚ ɩɨɥɧɨɫɬɶɸ 
ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ, 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɨɜɨɞɤɚ ɢ ɨɫɜɨɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɡɚɜɟɪɲɚɟɬɫɹ ɨɤɨɧɱɚɬɟɥɶɧɚɹ ɩɥɚɧɢɪɨɜɤɚ ɢ ɛɥɚɝɨɭɫɬɪɨɣɫɬɜɨ 
ɬɟɪɪɢɬɨɪɢɢ, ɥɢɤɜɢɞɢɪɭɸɬɫɹ, ɩɟɪɟɧɨɫɹɬɫɹ ɢɥɢ ɩɟɪɟɞɚɸɬɫɹ 
ɜɪɟɦɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ. 
 
5.2.1 Ɉɫɧɨɜɧɨɣ ɩɟɪɢɨɞ. I ɷɬɚɩ 
 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ 
ɫɬɟɫɧɟɧɧɨɦɭ ɪɭɫɥɭ ɪɟɤɢ ɫɨ ɫɬɨɪɨɧɵ ɥɟɜɨɝɨ ɛɟɪɟɝɚ. 
ɑɚɫɬɶ ɪɭɫɥɚ, ɩɟɪɟɤɪɵɬɚɹ ɩɟɪɟɦɵɱɤɚɦɢ, ɫɨɫɬɚɜɥɹɟɬ 55 % ɲɢɪɢɧɵ ɪɭɫɥɚ ɜ 
ɫɬɜɨɪɟ. 
 
Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ I ɷɬɚɩɚ: 
1) ȼɨɡɜɟɞɟɧɢɟ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ (ɤɨɬɥɨɜɚɧ 
ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ); 
2) Ɉɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ; 
3) Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɬɟɥɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 574,5 ɦ ɫ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɟɤɰɢɹɯ № 10÷11; 
4) ȼɪɟɡɤɚ ɜ ɫɤɚɥɭ ɩɪɚɜɨɝɨ ɛɟɪɟɝɚ; 
5) Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɥɭɯɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 574,5 
ɦ ɜ ɫɟɤɰɢɹɯ № 1-9; 
6) ɍɫɬɪɨɣɫɬɜɨ ɝɥɭɛɨɤɨɣ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ, ɩɨ ɜɫɟɦɭ ɛɟɬɨɧɧɨɦɭ 
ɮɪɨɧɬɭ; 
7) Ȼɭɪɟɧɢɟ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
8) Ɇɨɧɬɚɠ ɡɚɬɜɨɪɨɜ ɞɥɹ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚ ɷɬɨɦ ɷɬɚɩɟ 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
 
5.2.2 Ɉɫɧɨɜɧɨɣ ɩɟɪɢɨɞ. II ɷɬɚɩ 
 
ɉɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ 2 ɞɨɧɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɜ ɩɨɫɬɪɨɟɧɧɨɣ ɜ ɤɨɬɥɨɜɚɧɟ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɟ. 
 
Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ II ɷɬɚɩɚ: 
1) Ɋɚɡɛɢɪɚɟɬɫɹ ɧɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɢ ɡɚɬɚɩɥɢɜɚɸɬ 
ɤɨɬɥɨɜɚɧ; 
2) Ɋɚɡɛɢɪɚɟɬɫɹ ɜɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ (ɜɨɞɚ ɩɪɨɩɭɫɤɚɟɬɫɹ 
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ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ); 
3) Ɉɬɫɵɩɚɸɬ ɛɚɧɤɟɬ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɟɤɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɬɥɨɜɚɧɚ 
ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ; 
4) Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 574,5 ɦ ɜ 
ɫɟɤɰɢɹɯ № 12 - 18; 
5) Ȼɟɬɨɧɢɪɨɜɚɧɢɟ ɥɟɜɨɛɟɪɟɠɧɨɣ ɝɥɭɯɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 574,5 ɜ 
ɫɟɤɰɢɹɯ № 19-27; 
6) ȼɨɡɜɨɞɹɬ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ Ƚɗɋ ɫ ɦɨɧɬɚɠɨɦ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɜ ɜɨɞɨɨɬɜɨɞɹɳɟɦ ɬɪɚɤɬɟ; 
7) ɍɫɬɪɚɢɜɚɸɬ ɝɥɭɛɨɤɭɸ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ; 
8) Ȼɭɪɹɬ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ; 
9) Ɋɚɡɪɚɛɚɬɵɜɚɸɬ ɝɪɭɧɬ ɩɨɞ ɨɬɜɨɞɹɳɢɣ ɤɚɧɚɥ ɡɞɚɧɢɹ Ƚɗɋ. 
 
5.2.3 Ɉɫɧɨɜɧɨɣ ɩɟɪɢɨɞ. III ɷɬɚɩ 
 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɫɬɪɨɢɬɟɥɶɧɵɟ III ɷɬɚɩɚ: 
1) Ɋɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɝɪɭɧɬ ɩɨɞ ɨɬɜɨɞɹɳɢɣ ɤɚɧɚɥ ɡɞɚɧɢɹ Ƚɗɋ; 
2) Ɋɚɡɛɢɪɚɟɬɫɹ ɧɢɡɨɜɚɹ ɢ ɩɪɨɞɨɥɶɧɚɹ ɩɟɪɟɦɵɱɤɢ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ; 
3) Ɋɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɤɨɬɥɨɜɚɧɵ ɩɨɞ ɩɪɚɜɨ- ɢ ɥɟɜɨɛɟɪɟɠɧɵɟ ɝɥɭɯɢɟ 
ɩɥɨɬɢɧɵ - ɫɟɤɰɢɢ №№ 7 6 ɢ 20 ʹʹ; 
4) ɉɪɨɜɨɞɢɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɩɥɨɬɢɧɵ ɩɨ ɜɫɟɦɭ ɧɚɩɨɪɧɨɦɭ ɮɪɨɧɬɭ ɞɨ 
ɨɬɦɟɬɤɢ 593,0 ɦ; 
5) ȼɨɡɜɨɞɢɬɫɹ ɧɚɞɜɨɞɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ; 
6) ɇɚɱɢɧɚɟɬɫɹ ɦɨɧɬɚɠ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 
7) ɍɫɬɪɚɢɜɚɟɬɫɹ ɝɥɭɛɨɤɚɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɜ ɨɫɧɨɜɚɧɢɢ ɫɟɤɰɢɣ 
№№ 5-23; 
8) ɉɨɞ ɷɬɢɦɢ ɠɟ ɫɟɤɰɢɹɦɢ ɛɭɪɹɬɫɹ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɜ ɨɫɧɨɜɚɧɢɢ 
ɩɥɨɬɢɧɵ; 
9) ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɪɚɧɟɟ 
ɩɨɫɬɪɨɟɧɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ ɢ ɨɬɜɟɪɫɬɢɹɦ; 
10) ȼɵɩɨɥɧɹɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɪɚɛɨɬɵ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɩɟɪɢɨɞ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
11) ȼ ɤɨɧɰɟ III ɷɬɚɩɚ ɧɚɱɚɥɨ ɧɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 
5.2.4 Ɉɫɧɨɜɧɨɣ ɩɟɪɢɨɞ. IV ɷɬɚɩ 
 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɫɬɪɨɢɬɟɥɶɧɵɟ IV ɷɬɚɩɚ: 
1) Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɱɟɪɟɡ ɭɦɟɧɶɲɟɧɧɵɟ 
ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ; 
2) ɉɪɨɞɨɥɠɚɟɬɫɹ ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɨɬɦɟɬɨɤ ɩɭɫɤɚ ɫɨɨɪɭɠɟɧɢɣ 
ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ 636,0 ɦ; 
3) ɑɟɪɟɡ ɫɬɜɨɪ ɝɢɞɪɨɭɡɥɚ ɩɪɨɩɭɫɤɚɸɬɫɹ ɪɚɫɯɨɞɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɧɭɠɞ ɨɬɪɚɫɥɟɣ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɩɪɟɞɩɪɢɹɬɢɣ; 
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4) ȼ ɤɨɧɰɟ ɷɬɨɝɨ ɷɬɚɩɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɫɤ ɚɝɪɟɝɚɬɨɜ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ, ɢ 
ɩɨɫɬɪɨɟɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɜɨ ɜɪɟɦɟɧɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
 
5.2.5 Ɉɫɧɨɜɧɨɣ ɩɟɪɢɨɞ. V ɷɬɚɩ 
 
Ɉɫɧɨɜɧɵɟ ɪɚɛɨɬɵ ɫɬɪɨɢɬɟɥɶɧɵɟ V ɷɬɚɩɚ: 
1) ɉɪɨɢɫɯɨɞɢɬ ɧɚɪɚɳɢɜɚɧɢɟ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ 
658,40 ɦ; 
2) Ⱦɚɥɶɧɟɣɲɟɟ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ 650,00 ɦ; 
3) ɉɨɨɱɟɪɟɞɧɵɣ ɩɭɫɤ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ; 
4) ȼ ɫɟɤɰɢɹɯ №№ 10 11 ɛɟɬɨɧɢɪɭɸɬ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɞɟɦɨɧɬɢɪɭɸɬ 
ɡɚɬɜɨɪɵ ɢ ɮɨɪɦɢɪɭɸɬ ɜɨɞɨɫɥɢɜɧɭɸ ɝɪɚɧɶ; 
5) Ɋɚɫɱɟɬɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɨɩɭɫɤɚɸɬ ɱɟɪɟɡ ɝɨɬɨɜɵɟ 
ɜɨɞɨɫɛɪɨɫɧɵɟ ɫɟɤɰɢɢ №№ 10 11; 
Ƚɪɚɮɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɬɚɩɨɜ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ Ʉɚɥɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 
ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 5.1. 
 
 Ɋɢɫ.5.1. Ƚɪɚɮɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɬɚɩɨɜ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ Ʉɚɥɚɪɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ: 
ɚ – ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ; ɛ – ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
 
Ɉɛɴɟɦɵ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɚ ɤɚɠɞɨɦ ɢɡ ɷɬɚɩɨɜ ɢ ɫɭɦɦɚɪɧɵɟ ɩɨ ɜɫɟɦɭ 
ɫɨɨɪɭɠɟɧɢɸ ɢ ɨɛɴɟɦɵ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɧɚ ɤɚɠɞɨɦ ɢɡ ɷɬɚɩɨɜ ɢ ɫɭɦɦɚɪɧɵɟ ɩɨ 
ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.2 ɢ 5.3. 
 
Ɍɚɛɥɢɰɚ 5.2 – Ɉɛɴɟɦɵ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɚ ɤɚɠɞɨɦ ɢɡ ɷɬɚɩɨɜ ɢ ɫɭɦɦɚɪɧɵɟ ɩɨ 
ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ 
ɗɬɚɩ Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ Ɉɛɴɟɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ,        
ȼɵɟɦɤɚ ɝɪɭɧɬɚ: 
I Ʉɨɬɥɨɜɚɧ I ɨɱɟɪɟɞɢ (ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ): 109, 03 
II Ʉɨɬɥɨɜɚɧ II  ɨɱɟɪɟɞɢ: 
- ɦɹɝɤɨɝɨ ɝɪɭɧɬɚ; 25, 69 
   
 78 
 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.2 
ɗɬɚɩ Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ Ɉɛɴɟɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ,        
 - ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ. 21, 01 
III Ɋɚɡɪɚɛɨɬɤɚ ɤɨɬɥɨɜɚɧɨɜ ɩɨɞ ɩɪɚɜɨ- ɢ ɥɟɜɨɛɟɪɟɠɧɭɸ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 13, 95 
Ɉɛɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬ 76, 23 
ɇɚɫɵɩɶ ɝɪɭɧɬɚ: 
I ɉɟɪɟɦɵɱɤɢ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ: ͵ͻ, ͺͺ 
II ɉɟɪɟɦɵɱɤɢ ɤɨɬɥɨɜɚɧɚ II  ɨɱɟɪɟɞɢ: ʹͷ, ͷͻ 
Ɉɛɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬ ͸ͷ, Ͷ͹ 
 
Ɍɚɛɥɢɰɚ 5.3 – Ɉɛɴɟɦɵ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ɧɚ ɤɚɠɞɨɦ ɢɡ ɷɬɚɩɨɜ ɢ ɫɭɦɦɚɪɧɵɟ ɩɨ 
ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ 
ɗɬɚɩ Ɉɬɦɟɬɤɚ ɷɬɚɩɚ, ɦ: Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ 
Ɉɛɴɟɦ ɛɟɬɨɧɧɵɯ 
ɪɚɛɨɬ,       
I 574,5 
ɇɢɠɧɹɹ ɱɚɫɬɶ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ 
(+ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ, ɭɫɬɨɢ): 68, 99 
ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ: 14,72 
II 574,5 
ɋɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ: 136,91 
Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ: 1,10 
ɉɨɞɜɨɞɧɚɹ ɱɚɫɬɶ ɡɞɚɧɢɹ Ƚɗɋ ɢ ɡɞɚɧɢɟ Ƚɗɋ; 10,67 
III 330,00 
ɋɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ: 90,61 
ȼɨɞɨɫɥɢɜɧɚɹ ɱɚɫɬɢ: 25,69 
ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ: 52,34 
Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ: 42,45 
IV 370,00 
ɋɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ: 52,75 
ȼɨɞɨɫɥɢɜɧɚɹ ɱɚɫɬɶ: 14,96 
ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ: 60,32 
Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ: 57,89 
V 423,60 
ɋɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ:  12,57 
ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ: 33,41 
Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɱɚɫɬɶ: 33,08 
ɋɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɪɚɛɨɬ: 735,5 
 
5.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɩɨɫɨɛɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɤɥɢɦɚɬ ɧɚ ɦɟɫɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɫɬɚɬɨɱɧɨ ɯɨɥɨɞɧɵɣ, ɤ 
ɛɟɬɨɧɧɵɦ ɪɚɛɨɬɚɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɨɫɨɛɵɟ ɬɪɟɛɨɜɚɧɢɹ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜ 
ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɤɚɤ ɢ ɜ ɨɛɵɱɧɵɯ ɭɫɥɨɜɢɹɯ: 
– ɧɨɪɦɚɥɶɧɵɣ ɧɚɛɨɪ ɩɪɨɱɧɨɫɬɢ; 
– ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɢ; 
– ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ ɢ ɞɪɭɝɢɯ ɫɜɨɣɫɬɜ ɛɟɬɨɧɚ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ; 
–ɫɨɯɪɚɧɟɧɢɟ ɦɨɧɨɥɢɬɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ (ɨɬɫɭɬɫɬɜɢɟ 
ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ). 
Ⱦɥɹ ɷɬɨɝɨ ɜɵɞɟɪɠɢɜɚɟɬɫɹ ɧɚɞɥɟɠɚɳɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɢ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɛɟɬɨɧɚ ɞɨ ɧɚɛɨɪɚ ɢɦ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ. Ⱦɥɹ 
ɜɨɡɦɨɠɧɨɫɬɢ ɧɚɛɨɪɚ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɞɨɛɚɜɥɹɸɬɫɹ 
ɩɪɨɬɢɜɨɦɨɪɨɡɧɵɟ ɞɨɛɚɜɤɢ, ɤɨɬɨɪɵɟ ɫɧɢɠɚɸɬ ɬɟɦɩɟɪɚɬɭɪɭ ɡɚɦɟɪɡɚɧɢɹ ɫɦɟɫɢ.  
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ɉɨɥɨɠɢɬɟɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɞɞɟɪɠɢɜɚɸɬ ɤɚɥɨɪɢɮɟɪɚɦɢ. Ɉɬɨɝɪɟɜ 
ɨɫɧɨɜɚɧɢɹ ɞɨ ɬɪɟɛɭɟɦɵɯ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨ- ɢɥɢ ɩɚɪɨɤɚɥɨɪɢɮɟɪɨɜ. ɍɫɬɪɨɣɫɬɜɨ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ ɜ ɭɝɥɚɯ 
ɢ ɩɨ ɤɨɧɬɭɪɭ ɛɥɨɤɚ. Ɋɚɡɪɚɜɧɢɜɚɧɢɟ ɢ ɭɩɥɨɬɧɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɟɦɢ ɠɟ ɦɟɬɨɞɚɦɢ, ɱɬɨ ɢ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ. ȼ ɩɪɨɰɟɫɫɟ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɜ ɲɚɬɪɟ ɢɥɢ ɬɟɩɥɹɤɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɩɪɟɞɟɥɚɯ 5-10°ɋ. ɉɨɫɥɟ ɭɞɚɥɟɧɢɹ ɰɟɦɟɧɬɧɨɣ ɩɥɟɧɤɢ ɲɚɬɟɪ ɧɟ 
ɨɬɚɩɥɢɜɚɬɶɫɹ, ɧɨ ɩɨɜɟɪɯɧɨɫɬɶ ɛɟɬɨɧɚ ɩɨɤɪɵɬɚ ɭɬɟɩɥɢɬɟɥɟɦ ɫ ɬɟɪɦɢɱɟɫɤɢɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɧɟ ɦɟɧɟɟ, ɱɟɦ ɭɬɟɩɥɟɧɧɨɣ ɨɩɚɥɭɛɤɢ.  
 
5.4 Ɉɫɧɨɜɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ ɢ ɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɛɭɞɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɫɚɦɨɫɜɚɥɵ ɆȺɁ- 55102 , 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɤɨɬɨɪɨɝɨ 10 ɬ, ɨɛɴɟɦ ɤɭɡɨɜɚ 5,4 ɦ3, ɧɚɩɪɚɜɥɟɧɢɟ ɪɚɡɝɪɭɡɤɢ 
«ɧɚɡɚɞ», ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ 91 ɤɦ/ɱ.  
ɉɪɢɦɟɧɹɸɬɫɹ ɨɞɧɨɤɨɜɲɨɜɵɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɷɤɫɤɚɜɚɬɨɪɵ ɧɚ ɝɭɫɟɧɢɱɧɨɦ 
ɯɨɞɭ ɗɈ-5122Ⱥ; ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɟɣ 1,6 ɦ³; ɧɚɢɛɨɥɶɲɚɹ ɝɥɭɛɢɧɚ ɤɨɩɚɧɢɹ 6,9 
ɦ; ɧɚɢɛɨɥɶɲɢɣ ɪɚɞɢɭɫ ɤɨɩɚɧɢɹ ɧɚ ɭɪɨɜɧɟ ɫɬɨɹɧɤɢ 10,9 ɦ; ɧɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ 
ɜɵɝɪɭɡɤɢ 8,6 ɦ. 
Ȼɭɞɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɤɪɚɧɵ ɄȽȻɋ-1000 ɫ ɧɚɢɛɨɥɶɲɢɦ ɜɵɥɟɬɨɦ ɤɪɸɤɚ  40 ɦ 
ɢ ɧɚɢɦɟɧɶɲɢɦ 10 ɦ, ɩɪɢ ɧɚɢɛɨɥɶɲɟɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ  50 ɬ, ɧɚɢɛɨɥɶɲɚɹ 
ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ 33,5 ɦ, ɤɨɥɟɹ 10 ɦ. 
ɉɪɢɦɟɧɹɸɬɫɹ ɛɚɞɶɢ ɞɥɹ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ 3,2   ɫ ɩɪɢ ɡɚɩɨɥɧɟɧɢɢ 
ɢɦɟɸɳɚɹ ɦɚɫɫɭ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 9000 ɬ ɢ ɛɟɡ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 1320 ɬ;  ɟɦɤɨɫɬɶɸ 
6,4    ɫ ɦɚɫɫɨɣ ɛɟɬɨɧɚ 18150 ɬ ɢ ɛɟɡ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 2782 ɬ, ɬɚɤɠɟ ɛɚɞɶɢ ɞɥɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɛɟɬɨɧɧɨɣ ɫ ɟɦɤɨɫɬɶɸ 8   . 
 
5.5 ɋɬɪɨɢɬɟɥɶɧɵɣ ɝɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ 
 
ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɦ ɝɟɧɟɪɚɥɶɧɨɦ ɩɥɚɧɟ ɢɡɨɛɪɚɠɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɛɴɟɤɬɵ:  
ɝɢɞɪɨɭɡɟɥ, ɦɨɧɬɚɠɧɚɹ ɛɚɡɚ, ɛɟɬɨɧɧɵɣ ɡɚɜɨɞ, ɫɤɥɚɞɫɤɚɹ ɛɚɡɚ, ɫɬɨɥɨɜɚɹ, ɠɢɥɨɣ 
ɩɨɫɟɥɨɤ, ɛɚɡɚ ȽɆɈ, ɥɚɛɨɪɚɬɨɪɢɹ, ɝɪɚɜɢɣɧɨ-ɫɨɪɬɢɪɨɜɨɱɧɨɟ ɯɨɡɹɣɫɬɜɨ, 
ɪɟɦɨɧɬɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɦɚɫɬɟɪɫɤɢɟ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɣ ɤɨɪɩɭɫ, ɞɢɫɩɟɬɱɟɪɫɤɢɣ 
ɤɨɪɩɭɫ, ɦɨɫɬ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ - ɬɟɯɧɢɱɟɫɤɢɣ ɤɨɪɩɭɫ, ɬɪɚɧɫɩɨɪɬɧɵɣ ɬɭɧɧɟɥɶ. 
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6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
Ʉɚɥɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ. ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
6.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ʉɚɥɚɪɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ ɑɢɬɢɧɫɤɨɣ ɨɛɥɚɫɬɢ Ɋɨɫɫɢɢ ɧɚ ɪɟɤɟ 
Ʉɚɥɚɪ, ɹɜɥɹɟɬɫɹ ɩɪɚɜɵɦ ɩɪɢɬɨɤɨɦ ɪɟɤɢ ȼɢɬɢɦ. ɋɬɜɨɪ ɝɢɞɪɨɭɡɥɚ ɪɚɫɩɨɥɨɠɟɧ ɜ 
ɭɫɬɶɟ ɪɟɤɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 154 ɤɦ ɞɨ ɩɨɫɟɥɨɤ ɋɪɟɞɧɢɣ Ʉɚɥɚɪ. 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɪɟɤɢ 159     . Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ 
ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɺɬɧɨɦ ɫɥɭɱɚɟ 1682    ⁄   (P=0,1%) ɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɺɬɧɨɦ ɫɥɭɱɚɟ 2095    ⁄   (P=0,01%). ɉɢɬɚɧɢɟ ɪɟɤɢ Ʉɚɥɚɪ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɞɨɠɞɟɜɨɟ. Ɂɚɦɟɪɡɚɟɬ ɜ ɫɟɪɟɞɢɧɟ ɨɤɬɹɛɪɹ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ 
ɫɟɪɟɞɢɧɟ ɦɚɹ. 
ɇɚ ɷɬɨɣ ɡɟɦɥɟ ɬɪɢ ɫɚɦɵɯ ɤɪɭɩɧɵɯ ɜ ɨɛɥɚɫɬɢ ɯɪɟɛɬɚ: Ʉɨɞɚɪɫɤɢɣ, 
ɍɞɨɤɚɧɫɤɢɣ ɢ Ʉɚɥɚɪɫɤɢɣ. Ɋɚɣɨɧ ɛɨɝɚɬ ɦɟɫɬɨɪɨɠɞɟɧɢɹɦɢ ɩɨɥɟɡɧɵɯ 
ɢɫɤɨɩɚɟɦɵɯ: Ⱥɩɫɚɬɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɤɚɦɟɧɧɨɝɨ ɭɝɥɹ, Ȼɭɪɩɚɥɢɧɫɤɨɟ 
ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɦɟɞɢ, ɑɢɧɟɣɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɠɟɥɟɡɨ-ɬɢɬɚɧ-ɜɚɧɚɞɢɟɜɵɯ ɢ 
ɦɟɞɧɵɯ ɪɭɞ, ɘɠɧɨ-ɋɭɥɭɦɚɬɫɤɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɠɟɥɟɡɚ ɢ ɞɪ. ɂɦɟɸɬɫɹ ɜɵɯɨɞɵ 
ɬɟɪɦɚɥɶɧɵɯ ɦɢɧɟɪɚɥɶɧɵɯ ɜɨɞ. 
ȼ Ʉɚɥɚɪɫɤɨɦ ɪɚɣɨɧɟ ɧɚɯɨɞɹɬɫɹ ɧɟɫɨɜɦɟɫɬɢɦɵɟ ɡɨɧɵ: ɝɨɪɧɚɹ ɬɚɣɝɚ, ɝɨɪɧɚɹ 
ɬɭɧɞɪɚ ɢ ɥɟɫɨɬɭɧɞɪɚ. 
Ƚɢɞɪɨɬɟɪɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɛɥɢɡɤɢ ɤ ɫɪɟɞɧɟɬɚɟɠɧɨɦɭ ɩɨɹɫɭ Ɂɚɛɚɣɤɚɥɶɸ ɢ 
ɫɪɟɞɢ ɩɪɢɪɨɞɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɩɪɟɨɛɥɚɞɚɸɬ ɫɪɟɞɧɟɬɚɟɠɧɵɟ ɪɚɫɬɢɬɟɥɶɧɵɟ 
ɝɪɭɩɩɢɪɨɜɤɢ – ɥɢɫɬɜɟɧɧɢɱɧɢɤɢ ɫ ɩɨɞɥɟɫɤɨɦ ɢɡ ɛɟɪɟɡɵ ɪɚɫɬɨɩɵɪɟɧɧɨɣ ɢ 
ɪɨɞɨɞɟɧɞɪɨɧɚ ɞɚɭɪɫɤɨɝɨ ɫ ɦɨɯɨɜɨ-ɥɢɲɚɣɧɢɤɨɜɵɦ ɩɨɤɪɨɜɨɦ ɧɚ ɝɨɪɧɨ-ɬɚɟɠɧɵɯ 
ɩɨɱɜɚɯ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɨɩɨɞɡɨɥɟɧɧɵɯ.  
Ɂɞɟɫɶ ɜɫɬɪɟɱɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɯɪɚɧɹɟɦɵɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ: ɬɚɣɦɟɧɶ 
ɨɛɵɤɧɨɜɟɧɧɵɣ, ɭɲɚɧ ɛɭɪɵɣ, ɜɵɞɪɚ ɪɟɱɧɚɹ, ɚɢɫɬ ɱɟɪɧɵɣ, ɥɟɛɟɞɶ-ɤɥɢɤɭɧ, 
ɛɟɪɤɭɬ, ɨɪɥɚɧ-ɛɟɥɨɯɜɨɫɬ, ɫɚɩɫɚɧ, ɮɢɥɢɧ. 
ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɵɟ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɩɨɪɨɞɵ: ɝɪɚɧɢɬɵ, ɝɧɟɣɫɵ, 
ɫɥɚɧɰɵ. 
Ʉɥɢɦɚɬ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɤɨɪɨɬɤɢɦ ɢ ɧɟɪɟɞɤɨ ɞɨɠɞɥɢɜɵɦ ɥɟɬɨɦ, 
ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɝɨ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ ɫɨɫɬɚɜɥɹɟɬ +20 ºɋ. ɋɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ ɫɚɦɨɝɨ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ -34 ºɋ. 
Ɋɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɟɜɵɲɟɧɢɹ Ɋ = 2% ɞɨɫɬɢɝɚɟɬ 
20 ɦ/ɫ ɢ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ ɩɪɟɜɵɲɟɧɢɹ Ɋ = 20% ɞɨɫɬɢɝɚɟɬ 15 ɦ/ɫ. 
 
6.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Кɚɥɚɪɫɤɨɝɨ ȽУ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɪɚɛɨɬ: 
- ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
- ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
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- ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
- ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
- ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 
ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  
 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 
ɢɡɦɟɧɟɧɢɹ;  
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 
ɬɟɪɪɢɬɨɪɢɢ;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  
 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ: 
1. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɨɜ;  
2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 
ɜɨɞɵ ɪɟɤɢ Ʉɚɥɚɪ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ʉɚɥɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
4. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ [14] ɜ ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ 
ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
 − ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 







6.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ [14] ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 
1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 
2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  
3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ:  
 
1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ        
   1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    
   1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     
   1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
   1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
   1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   
   1.6 Ɉɮɨɪɦɥɟɧɢɟ ɪɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;    
   1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;      
   1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ  
 
2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ       
   2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 
ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ;          
   2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;   
   2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;        
   2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        
 83 
 
   2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;         
   2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ  
   2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ , 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      
   2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ; 
   2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;    
   2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ , ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ . 
Ƚɢɞɪɨɭɡɥɵ ɧɚ Ƚɗɋ ɩɨɡɜɨɥɹɸɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɢ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɬɨɤ ɜɨɞɵ, 
ɥɢɤɜɢɞɢɪɭɹ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɟ ɧɚɜɨɞɧɟɧɢɹ, ɦɚɥɨɜɨɞɶɹ, ɫɟɥɢ. 
 
6.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ʉɚɥɚɪɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 
ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 
3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 
– Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
– Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
– Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
– ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ [12] ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ 
ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ʉɚɥɚɪ ɨɬ ɫɛɪɨɫɨɜ Ʉɚɥɚɪɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ 
ɬɟɱɟɧɢɸ ɪɟɤɢ.  
Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫɟɥɤɚ ɫɪɟɞɧɢɣ Ʉɚɥɚɪ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ 
ɨɛɴɟɤɬɨɜ Ʉɚɥɚɪɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧ ɉɢɇ 2.1.4.1110-
02 : 
- ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 
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- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [19] ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, 
ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɨ ɭɱɢɬɵɜɚɬɶɫɹ ɢɯ ɜɥɢɹɧɢɟ ɧɚ 
ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɛɢɨɪɟɫɭɪɫɨɜ ɢ ɫɪɟɞɭ ɢɯ ɨɛɢɬɚɧɢɹ. 
 
6.5 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ 
[15]: 
1. Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2017 8 22 201 01 21 5 
  =          =       ,   ,      ʹ,ͷ = ͵͵Ͳͻ͹,ͷ  ,            (6.1) 
 
ɝɞɟ - ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (735499,3 ɦ3);  - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ,  (  =1,8 );  - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (  =2,5 ɬ/ɦ3). 
 
2. Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
[15] ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 
  =          =     ,      ʹ,Ͳ = ͳ,ͻ  .,ɬ,             (6.2) 
 
ɝɞɟ - ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (95 ɬ);  - ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ,  (  =1,0 );  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (  =2,0 ɬ/ɦ3). 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ ͵͵Ͳͻ͹,ͷ ɬ 
ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 1,9 ɬ ɨɬɯɨɞɨɜ 
ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɜɵɜɨɡɹɬɫɹ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ 
ɩɟɪɟɞɚɸɬɫɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ 
ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 
ȼɨɡɦɨɠɧɵɟ ɢɫɬɨɱɧɢɤɢ ɜɨɡɞɟɣɫɬɜɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 
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Ɍɚɛɥɢɰɚ 6.1 – ȼɨɡɦɨɠɧɵɟ ɢɫɬɨɱɧɢɤɢ ɜɨɡɞɟɣɫɬɜɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɂɫɬɨɱɧɢɤɢ ɡɚɝɪɹɡɧɟɧɢɣ ɉɪɨɞɭɤɬɵ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɛɪɨɫɨɜ Ɉɛɴɟɤɬ ɡɚɝɪɹɡɧɟɧɢɹ 
Ɍɪɟɛɨɜɚɧɢɹ ɤ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɫɢɫɬɟɦɚɦ 
ɩɨ ɡɚɳɢɬɟ ɢ ɨɝɪɚɧɢɱɟɧɢɸ 
ɭɪɨɜɧɹ ɜɥɢɹɧɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɋɩɨɫɨɛ 
ɫɛɨɪɚ, ɯɪɚɧɟɧɢɹ, ɭɬɢɥɢɡɚɰɢɢ 
ɡɚɝɪɹɡɧɟɧɢɣ 
1. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
1.1. ɋɢɫɬɟɦɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɤɚɡɵɜɚɸɳɢɟ ɩɪɹɦɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɜɨɞɧɵɣ ɛɚɫɫɟɣɧ (ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɟ ɭɬɟɱɤɢ 
ɢ ɜɵɛɪɨɫɵ) 
1.1.1. Ƚɢɞɪɨɩɨɞɴɟɦɧɢɤɢ, 





ɍɬɟɱɤɢ ɦɚɫɥɚ ɜ ɜɨɞɭ ɫ 
ɜɨɡɦɨɠɧɵɦ ɚɜɚɪɢɣɧɵɦ 
ɜɵɛɪɨɫɨɦ 
Ɍɨ ɠɟ, ɞɥɹ 
ɝɢɞɪɨɩɨɞɴɟɦɧɢɤɨɜ, 
ɫɟɪɜɨɦɨɬɨɪɨɜ 
1.1.2. ɉɨɞɴɟɦɧɵɟ ɦɟɯɚɧɢɡɦɵ, 
ɬɪɨɫɵ, ɭɡɥɵ ɡɚɯɜɚɬɧɵɯ ɛɚɥɨɤ, 
ɝɪɟɣɮɟɪɨɜ, ɩɨɞɲɢɩɧɢɤɢ ɤɨɥɟɫ 
ɡɚɬɜɨɪɨɜ 
Ʉɨɧɫɢɫɬɟɧɬɧɵɟ ɫɦɚɡɤɢ Ɍɨ ɠɟ, ɛɟɡ ɚɜɚɪɢɣɧɵɯ 
ɫɛɪɨɫɨɜ 
ɉɪɢɦɟɧɟɧɢɟ ɭɡɥɨɜ 
ɦɟɯɚɧɢɡɦɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ 
ɫɦɚɡɤɢ 
1.1.3. ɋɢɫɬɟɦɚ ɦɚɫɥɹɧɨɜɨ- 




ɢɡ ɜɨɞɧɨɝɨ ɛɚɫɫɟɣɧɚ 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ 
ɦɚɫɥɨ 
Ɋɟɤɚ. Ⱥɜɚɪɢɣɧɵɟ ɭɬɟɱɤɢ 
ɦɚɫɥɚ 
Ɋɚɡɪɚɛɨɬɤɚ ɜ ɩɪɨɟɤɬɚɯ 
ɫɢɫɬɟɦɵ ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɡɚ ɭɬɟɱɤɨɣ ɦɚɫɥɚ ɜ 
ɫɢɫɬɟɦɭ ɬɟɯɜɨɞɨɫɧɚɛɠɟɧɢɹ 
1.1.4. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɫ ɦɚɫɥɨɦ 
ɞɥɹ ɨɛɨɝɪɟɜɚ ɩɚɡɨɜ ɡɚɬɜɨɪɨɜ 




ɉɪɢɦɟɧɟɧɢɟ ɨɛɨɝɪɟɜɚ ɩɚɡɨɜ 
ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɫɥɚ 
1.2. ɋɢɫɬɟɦɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɢɟɦɚ, ɨɱɢɫɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɡɚɝɪɹɡɧɟɧɢɣ 
1.2.1. ɋɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 













ɩɪɨɬɟɱɟɤ ɜ ɞɪɟɧɚɠɧɭɸ 
ɫɢɫɬɟɦɭ ɡɚɦɚɫɥɟɧɧɵɯ ɫɬɨɤɨɜ 
1.2.2. ɋɢɫɬɟɦɚ ɫɦɚɡɤɢ ɭɡɥɨɜ 
ɬɭɪɛɢɧɵ ɢ ɝɟɧɟɪɚɬɨɪɚ 
(ɩɨɞɩɹɬɧɢɤ, ɩɨɞɲɢɩɧɢɤɢ). 
Ɏɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ, 
ɫɚɥɶɧɢɤɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ, 
ɭɩɥɨɬɧɟɧɢɹ ɜɚɧɧ ɩɨɞɩɹɬɧɢɤɚ 
ɢ ɩɨɞɲɢɩɧɢɤɨɜ 
Ɍɭɪɛɢɧɧɨɟ ɦɚɫɥɨ ɫ ɜɨɞɨɣ ɒɚɯɬɵ ɝɟɧɟɪɚɬɨɪɚ, 
ɬɭɪɛɢɧɵ, ɤɪɵɲɤɚ 
ɬɭɪɛɢɧɵ. ȼɨɡɦɨɠɧɨ 
ɪɟɤɚ (ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɟ 
ɜɚɥɚ ɬɭɪɛɢɧɵ ɢ ɤɥɚɩɚɧ 
ɫɪɵɜɚ ɜɚɤɭɭɦɚ) 
Ɉɪɝɚɧɢɡɨɜɚɧɧɵɣ ɫɛɨɪ ɫɦɟɫɢ 
ɦɚɫɥɚ ɫ ɜɨɞɨɣ ɫ ɤɪɵɲɤɢ 
ɬɭɪɛɢɧɵ ɜ ɨɬɫɬɨɣɧɢɤ. Ɇɚɫɥɨ 
ɨɬɜɨɞɢɬɫɹ ɜ ɫɥɢɜɧɨɣ ɛɚɤ 
ɝɪɹɡɧɨɝɨ ɦɚɫɥɚ ɢ 
ɭɬɢɥɢɡɢɪɭɟɬɫɹ. Ɂɚɝɪɹɡɧɟɧɧɚɹ 
ɦɚɫɥɨɦ ɜɨɞɚ ɨɱɢɳɚɟɬɫɹ ɞɨ 
ɭɪɨɜɧɹ ɞɨɩɭɫɬɢɦɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ 
1.2.3. ɋɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
Ɍɟɩɥɨɨɛɦɟɧɧɢɤɢ ɜ ɜɚɧɧɚɯ 
ɩɨɞɩɹɬɧɢɤɚ, ɩɨɞɲɢɩɧɢɤɚ 




1.2.4. Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ȼɨɞɚ, ɡɚɝɪɹɡɧɟɧɧɚɹ 
ɩɪɨɞɭɤɬɚɦɢ ɝɨɪɟɧɢɹ 




Ɉɬɜɨɞ ɫɬɨɤɚ ɢɡ ɲɚɯɬɵ ɝ-ɪɚ ɧɚ 
ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ, 
ɨɪɝɚɧɢɡɨɜɚɧɧɵɣ ɩɪɢɟɦ ɫɬɨɤɚ 




ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.1 
ɂɫɬɨɱɧɢɤɢ ɡɚɝɪɹɡɧɟɧɢɣ ɉɪɨɞɭɤɬɵ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɛɪɨɫɨɜ Ɉɛɴɟɤɬ ɡɚɝɪɹɡɧɟɧɢɹ 
Ɍɪɟɛɨɜɚɧɢɹ ɤ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɫɢɫɬɟɦɚɦ 
ɩɨ ɡɚɳɢɬɟ ɢ ɨɝɪɚɧɢɱɟɧɢɸ 
ɭɪɨɜɧɹ ɜɥɢɹɧɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɋɩɨɫɨɛ 





ɦɚɫɥɨ ɫ ɜɨɞɨɣ ɢ 









Ɉɪɝɚɧɢɡɨɜɚɧɧɵɣ ɩɪɢɟɦ ɫɬɨɤɚ 
(ɦɚɫɥɚ, ɜɨɞɵ) ɱɟɪɟɡ 
ɦɚɫɥɨɩɪɢɟɦɧɢɤ ɫ ɨɝɧɟ-
ɩɪɟɝɪɚɞɢɬɟɥɟɦ ɫ ɩɨɫɥɟ-
ɞɭɸɳɢɦ ɪɚɡɞɟɥɟɧɢɟɦ ɫɪɟɞ ɜ 
ɨɬɫɬɨɣɧɢɤɟ, ɭɥɚɜɥɢɜɚɧɢɟ 
ɡɚɥɩɨɜɵɯ ɫɛɪɨɫɨɜ ɦɚɫɥɚ ɩɪɢ 
ɪɚɡɪɵɜɟ ɛɚɤɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ɇɚɫɥɨ 
ɫɨɛɢɪɚɟɬɫɹ ɜ ɟɦɤɨɫɬɶ ɢ 
ɭɬɢɥɢɡɢɪɭɟɬɫɹ, ɡɚɦɚɫɥɟɧɧɚɹ 











ɋɛɨɪ ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ 
(ɩɨɞɞɨɧɵ, ɛɨɪɬɨɜɵɟ 




1.2.7. Ɇɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ: 














Ɉɪɝɚɧɢɡɨɜɚɧɧɵɣ ɫɛɨɪ ɦɚɫɥɚ 
ɜ ɞɪɟɧɚɠɧɭɸ ɫɢɫɬɟɦɭ ɦɚɫɥɚ 
ɢ ɜ ɛɚɤ ɝɪɹɡɧɨɝɨ ɦɚɫɥɚ 
1.3. ɒɭɦ, ɜɢɛɪɚɰɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɨɥɹ 
1.3.1. Ⱥɝɪɟɝɚɬɵ, ɤɥɚɩɚɧɵ 
ɫɪɵɜɚ ɜɚɤɭɭɦɚ, ɚɷɪɚɰɢɨɧɧɵɟ 
ɬɪɭɛɵ, ɫɢɫɬɟɦɚ ɩɨɞɚɱɢ 
ɜɨɡɞɭɯɚ ɩɨɞ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ, 
ɤɨɦɩɪɟɫɫɨɪɵ, ɧɚɫɨɫɵ ɢ ɬ. ɩ. 








500 ɤȼ ɢ ɜɵɲɟ 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɩɨɥɹ Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ 




2. ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
2.1. ɍɫɬɪɨɣɫɬɜɚ ɨɱɢɫɬɤɢ ɢ 
ɩɨɤɪɚɫɤɢ 
ɉɪɨɞɭɤɬɵ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɢ ɯɢɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ 







Ɉɛɪɚɛɨɬɤɚ ɡɚɬɜɨɪɨɜ ɬɨɥɶɤɨ 
ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɩɥɨɳɚɞɤɚɯ 
ɢɥɢ ɜ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɹɯ. 
Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ ɭɛɨɪɤɚ 
ɩɨɦɟɳɟɧɢɣ ɢ ɭɞɚɥɟɧɢɟ ɧɚ 
ɩɟɪɟɪɚɛɨɬɤɭ ɢɥɢ ɡɚɯɨɪɨɧɟɧɢɟ 











ɋɩɟɰɢɚɥɶɧɵɣ ɫɤɥɚɞ ɢ ɫɞɚɱɚ 
ɦɟɬɚɥɥɨɥɨɦɚ, ɭɬɢɥɢɡɚɰɢɹ 
ɷɦɭɥɶɫɢɢ 
2.3. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɤɨɥɟɪɧɨɣ 
ɧɚ ɯɨɡɞɜɨɪɟ 
Ʉɪɚɫɤɢ, ɥɚɤɢ, 
ɪɚɫɬɜɨɪɢɬɟɥɢ ɢ ɬɚɪɚ ɢɡ-
ɩɨɞ ɧɢɯ 
ɉɨɦɟɳɟɧɢɟ ɤɨɥɟɪɧɨɣ, 
ɫɤɥɚɞ ɤɪɚɫɨɤ, ɥɚɤɨɜ, 
ɪɚɫɬɜɨɪɢɬɟɥɟɣ 
ɉɨɞɞɨɧɵ, ɫɥɢɜɧɨɣ ɛɚɤ, 
ɭɞɚɥɟɧɢɟ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ ɢɥɢ 
ɡɚɯɨɪɨɧɟɧɢɟ 













6.6 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ʉɚɥɚɪɫɤɨɣ 
Ƚɗɋ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ ɪɚɡɦɟɳɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɫɥɟɞɭɸɳɢɦ ɧɨɪɦɚɦ: 
- ɫɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ; 
- ɧɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
- ɪɟɱɧɨɝɨ ɪɟɝɢɫɬɪɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
- ɪɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɮɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ  
Ɏɟɞɟɪɚɰɢɢ»; 
- ɮɟɞɟɪɚɥɶɧɨɦɭ ɡɚɤɨɧɭ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ»; 
- ɫɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ; 
- ɧɨɪɦɚɬɢɜɧɵɦ ɚɤɬɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ; 
- ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ; 
- ɩɪɚɜɢɥɚɦ  ɬɟɯɧɢɱɟɫɤɨɣ   ɷɤɫɩɥɭɚɬɚɰɢɢ  ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ 
ɫɟɬɟɣ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
- ɦɟɠɨɬɪɚɫɥɟɜɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ  (ɩɪɚɜɢɥɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ) 
ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ; 
- ɩɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
- ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ 
ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 
Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɢ ɧɨɪɦ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
ɦɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 
ɇɚ Ʉɚɥɚɪɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-
ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 
ɉɟɪɫɨɧɚɥ Ʉɚɥɚɪɫɤɨɣ Ƚɗɋ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ 
ɫɬɪɨɢɬɟɥɶɧɵɟ, ɦɨɧɬɚɠɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ 
ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ  ɬɪɟɛɨɜɚɧɢɹ   ɧɨɪɦ   ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ 
ɞɟɣɫɬɜɭɸɳɢɯ   ɢ   ɜɜɟɞɟɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 




Ɋɚɛɨɬɧɢɤɢ, ɩɪɢɧɢɦɚɟɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, 
ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɯɚɪɚɤɬɟɪɭ 
ɪɚɛɨɬɵ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɚɤɢɟ ɪɚɛɨɬɧɢɤɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɭɱɟɧɵ ɜ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɰɟɧɬɪɚɯ ɩɨɞɝɨɬɨɜɤɢ ɩɟɪɫɨɧɚɥɚ. 
Ɋɚɛɨɬɧɢɤ, ɩɪɨɯɨɞɹɳɢɣ ɫɬɚɠɢɪɨɜɤɭ, ɞɨɥɠɟɧ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧ ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɡɚ 
ɨɩɵɬɧɵɦ ɪɚɛɨɬɧɢɤɨɦ. Ⱦɨɩɭɫɤ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɞɨɥɠɟɧ ɛɵɬɶ 
ɬɚɤɠɟ ɨɮɨɪɦɥɟɧ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɨɪɝɚɧɢɡɚɰɢɢ. 
Ɋɚɛɨɬɧɢɤɢ, ɨɛɥɚɞɚɸɳɢɟ ɩɪɚɜɨɦ ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɪɚɛɨɬ, ɞɨɥɠɧɵ 
ɢɦɟɬɶ ɨɛ ɷɬɨɦ ɡɚɩɢɫɶ ɜ ɭɞɨɫɬɨɜɟɪɟɧɢɢ. ɉɨɞ ɫɩɟɰɢɚɥɶɧɵɦɢ ɪɚɛɨɬɚɦɢ 
ɩɨɧɢɦɚɸɬɫɹ: 
- ɜɟɪɯɨɥɚɡɧɵɟ ɪɚɛɨɬɵ; 
- ɪɚɛɨɬɵ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɧɚ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɹɯ; 
- ɢɫɩɵɬɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɜɵɲɟɧɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ. 
ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɞɨ ɞɨɩɭɫɤɚ ɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɪɚɛɨɬɟ 
ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɩɪɢɟɦɚɦ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɞɟɣɫɬɜɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ. 
ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 
Ɋɚɛɨɬɵ ɧɚ ɝɢɞɪɨɬɭɪɛɢɧɧɨɦ, ɷɥɟɤɬɪɢɱɟɫɤɨɦ, ɦɟɯɚɧɢɱɟɫɤɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɢ ɧɚ ȽɌɋ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɧɚɪɹɞɚɦ-ɞɨɩɭɫɤɚɦ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦ. 
ɇɚɪɹɞ ɜɵɩɢɫɵɜɚɟɬɫɹ ɜ ɞɜɭɯ, ɚ ɩɪɢ ɩɟɪɟɞɚɱɟ ɟɝɨ ɩɨ ɬɟɥɟɮɨɧɭ — ɜ ɬɪɟɯ 
ɷɤɡɟɦɩɥɹɪɚɯ. Ɋɚɛɨɬɵ, ɧɟ ɬɪɟɛɭɸɳɢɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɨɞɝɨɬɨɜɤɟ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɪɚɫɩɨɪɹɠɟɧɢɸ. 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ: 
- ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
- ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
- ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
- ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ  
ɪɚɛɨɬɵ. 
ȼɫɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɞɨɥɠɧɵ ɛɵɬɶ ɫɧɚɛɠɟɧɵ ɧɟɨɛɯɨɞɢɦɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ. 
ȼɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɭɬɟɦ ɨɫɦɨɬɪɚ ɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ 
ɢɡɦɟɪɟɧɢɣ ɫ ɩɨɦɨɳɶɸ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢ ɩɟɪɟɧɨɫɧɵɯ ɩɪɢɛɨɪɨɜ ɞɨɥɠɟɧ ɛɵɬɶ 
ɨɪɝɚɧɢɡɨɜɚɧ ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɨɛɴɟɦɟ ɢ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ, 
ɭɤɚɡɚɧɧɵɦɢ ɜ ɦɟɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɹɯ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɢ ɨɛɴɟɦ ɜɢɛɪɚɰɢɨɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɝɢɞɪɨɬɭɪɛɢɧ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 1 ɪɚɡ ɜ 5-7 ɥɟɬ. 
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ɇɚɯɨɞɹɳɢɟɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɵ. 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ. 
ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ ɢɥɢ ɡɚɧɭɥɟɧɵ. 
ɋɧɢɦɚɬɶ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ ɫɥɟɞɭɟɬ ɩɪɢ ɫɧɹɬɨɦ 
ɧɚɩɪɹɠɟɧɢɢ. Ⱦɨɩɭɫɤɚɟɬɫɹ ɫɧɢɦɚɬɶ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ, 
ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɧɨ ɛɟɡ ɧɚɝɪɭɡɤɢ. 
ɉɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɟɪɚɬɢɜɧɵɦ ɢ ɨɩɟɪɚɬɢɜɧɨ-ɪɟɦɨɧɬɧɵɦ ɩɟɪɫɨɧɚɥɨɦ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ. ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɨɫɦɨɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɥɢɰɚɦɢ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɦɢ ɢɯ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɨɫɦɨɬɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ. 
ɇɟ ɞɨɩɭɫɤɚɸɬɫɹ ɪɚɛɨɬɵ ɜ ɧɟɨɫɜɟɳɟɧɧɵɯ ɦɟɫɬɚɯ. Ɉɫɜɟɳɟɧɧɨɫɬɶ ɭɱɚɫɬɤɨɜ 
ɪɚɛɨɬ, ɪɚɛɨɱɢɯ ɦɟɫɬ, ɩɪɨɟɡɞɨɜ ɢ ɩɨɞɯɨɞɨɜ ɤ ɧɢɦ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɨɣ, ɛɟɡ 
ɫɥɟɩɹɳɟɝɨ ɞɟɣɫɬɜɢɹ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɧɚ ɪɚɛɨɬɚɸɳɢɯ. 
ɇɚ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɞɨɥɠɟɧ ɛɵɬɶ 
ɜɵɜɟɲɟɧ ɩɥɚɤɚɬ «Ɋɚɛɨɬɚɬɶ ɡɞɟɫɶ». ɇɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɝɪɚɧɢɱɚɳɢɯ ɫ 
ɪɚɛɨɱɢɦ ɦɟɫɬɨɦ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɝɨ, ɧɚɯɨɞɹɬɫɹ ɨɧɢ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɢɥɢ ɧɟɬ, 
ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɜɟɲɟɧ ɩɥɚɤɚɬ: «ɋɬɨɣ, ɧɚɩɪɹɠɟɧɢɟ». 
ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɤɚɫɚɬɶɫɹ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɷɥɟɤɬɪɨɡɚɳɢɬɧɵɯ ɫɪɟɞɫɬɜ ɤ 
ɢɡɨɥɹɬɨɪɚɦ, ɢɡɨɥɢɪɭɸɳɢɦ ɱɚɫɬɹɦ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɩɨɞ  
ɧɚɩɪɹɠɟɧɢɟɦ. 
ȼ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɜɫɟɯ ɧɚɩɪɹɠɟɧɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɡɚɳɢɬɚ 
ɪɚɛɨɬɚɸɳɢɯ ɨɬ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɨɝɨ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɫɩɨɫɨɛɧɨɝɨ 
ɨɤɚɡɵɜɚɬɶ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ. 
Ⱦɜɟɪɢ ɩɨɦɟɳɟɧɢɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɤɚɦɟɪ, ɳɢɬɨɜ ɢ ɫɛɨɪɨɤ, ɤɪɨɦɟ ɬɟɯ, ɜ 
ɤɨɬɨɪɵɯ ɩɪɨɜɨɞɹɬɫɹ ɪɚɛɨɬɵ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɧɚ ɡɚɦɨɤ. ɉɨɪɹɞɨɤ ɯɪɚɧɟɧɢɹ 
ɢ ɜɵɞɚɱɢ ɤɥɸɱɟɣ ɨɬ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɩɨɪɹɠɟɧɢɟɦ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɨɪɝɚɧɢɡɚɰɢɢ. Ʉɥɸɱɢ ɨɬ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɧɚ 
ɭɱɟɬɟ ɭ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. 
ɉɨɜɪɟɠɞɟɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɫɨɡɞɚɸɳɢɟ ɨɩɚɫɧɨɫɬɶ ɞɥɹ 
ɥɸɞɟɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɪɭɝɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɞɨɥɠɧɵ ɭɫɬɪɚɧɹɬɶɫɹ ɧɟɦɟɞɥɟɧɧɨ. 
ɉɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ ɞɥɹ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɨɬ ɞɟɣɫɬɜɢɹ 
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Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɣ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ʉɚɥɚɪɫɤɨɣ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɫɬɚɧɰɢɢ. 
Ʉɚɨɚɪɫɤɚɹ Ƚɗɋ ɨɛɨɪɭɞɨɜɚɧɚ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 
Ɇɟɪɵ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɟ 
ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɪɹɞɚ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ 
(Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 22 ɢɸɥɹ 2008 ɝ. N 123-ɎɁ 
«Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ»). 
ɋɢɫɬɟɦɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
ɨɪɝɚɧɢɡɚɰɢɹɯ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɝɪɭɩɩ: 
- ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɢɸ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ; 
- ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɢ ɩɨɞɞɟɪɠɚɧɢɸ ɧɚɞɥɟɠɚɳɟɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨ ɜɫɟɯ  ɡɞɚɧɢɹɯ,  ɫɨɨɪɭɠɟɧɢɹɯ,  ɩɨɦɟɳɟɧɢɹɯ, 
ɭɱɚɫɬɤɚɯ, ɩɥɨɳɚɞɤɚɯ, ɤɚɛɢɧɟɬɚɯ, ɨɬɞɟɥɶɧɵɯ ɦɟɫɬɚɯ ɢ ɬɨɱɤɚɯ; 
- ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɧɬɪɨɥɸ, ɧɚɞɡɨɪɭ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɩɪɚɜɢɥ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɦɨɧɬɟ, ɨɛɫɥɭɠɢɜɚɧɢɢ ɡɞɚɧɢɣ, 
ɫɨɨɪɭɠɟɧɢɣ, ɩɨɦɟɳɟɧɢɣ, ɤɨɦɦɭɧɚɥɶɧɵɯ ɫɟɬɟɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɧɜɟɧɬɚɪɹ ɢ ɬ. ɩ. 
ȼ ɩɪɨɟɤɬɟ Ʉɚɥɚɪɫɤɨɣ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɤɚɬɟɝɨɪɢɢ ɩɨɦɟɳɟɧɢɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɡɞɚɧɢɣ ɩɨ 
ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɫɧɚɳɟɧɢɸ 
ɩɨɦɟɳɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
ɋɢɫɬɟɦɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚ Ƚɗɋ ɞɨɥɠɧɚ ɛɵɬɶ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ. ȼɵɩɨɥɧɟɧɢɟ ɧɚɪɭɠɧɨɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɢɫɬɟɦ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɟɤɬɨɦ. 
ɉɨɠɚɪɨɨɩɚɫɧɵɦ ɜɟɳɟɫɬɜɨɦ ɧɚ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨ. 
ɋɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ Ƚɗɋ ɨɛɟɫɩɟɱɢɜɚɟɬ: ɯɪɚɧɟɧɢɟ ɦɚɫɥɚ, 
ɨɱɢɫɬɤɭ, ɫɭɲɤɭ ɦɚɫɥɚ, ɫɛɨɪ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ ɢ ɟɝɨ ɨɬɩɪɚɜɤɭ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɫ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. 
ɋɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ ɪɚɡɛɢɬɨ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɢ ɬɭɪɛɢɧɧɨɟ. 
Ⱦɥɹ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɹɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɫɜɨɟ ɛɚɤɨɜɨɟ 
ɩɨɦɟɳɟɧɢɟ, ɚɩɩɚɪɚɬɧɚɹ. Ⱥɜɚɪɢɣɧɵɣ ɫɥɢɜ ɦɚɫɥɚ ɢɡ ɛɚɤɨɜɨɝɨ ɩɨɦɟɳɟɧɢɹ 
ɩɪɟɞɭɫɦɨɬɪɟɧ ɜ ɛɚɤ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ. ɋɥɢɜ ɡɚɦɚɫɥɟɧɧɵɯ 
ɫɬɨɤɨɜ ɢɡ ɷɬɢɯ ɩɨɦɟɳɟɧɢɣ ɱɟɪɟɡ ɬɪɚɩɵ ɜɵɜɟɞɟɧ ɜ ɛɚɤ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ. ɋɤɨɩɢɜɲɟɟɫɹ ɦɚɫɥɨ ɜ ɤɚɤɨɦ-ɥɢɛɨ ɛɚɤɟ ɚɜɚɪɢɣɧɨɝɨ 
ɫɥɢɜɚ ɦɨɠɟɬ ɛɵɬɶ ɨɬɤɚɱɟɧɨ ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɦɚɫɥɹɧɵɦɢ ɧɚɫɨɫɚɦɢ ɜ 
ɚɜɬɨɰɢɫɬɟɪɧɭ ɢ ɜɵɜɟɡɟɧɨ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ. 
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Ⱦɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɚɩɩɚɪɚɬɧɵɯ (ɦɚɫɥɨɨɱɢɫɬɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɧɚɫɨɫɵ) ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɨɞɞɨɧɵ ɧɚ ɫɥɭɱɚɣ ɤɚɤɢɯ-ɥɢɛɨ ɧɟɡɧɚɱɢɬɟɥɶɧɵɯ 
ɩɪɨɬɟɱɟɤ ɦɚɫɥɚ. 
ɋɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨɫɬɨɹɧɧɨ ɝɨɬɨɜɚ ɤ ɩɨɞɚɱɟ 
ɜɨɞɵ ɧɚ ɤɨɥɥɟɤɬɨɪɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. ȼɵɜɨɞɢɬɶ ɜ ɪɟɦɨɧɬ ɫɢɫɬɟɦɭ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɫ 
ɪɚɡɪɟɲɟɧɢɹ ɝɥɚɜɧɨɝɨ ɢɧɠɟɧɟɪɚ. ɉɪɢ ɡɚɝɨɪɚɧɢɢ ɨɛɦɨɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ɝɟɧɟɪɚɬɨɪ 
ɨɬɤɥɸɱɢɬɶ ɨɬ ɫɟɬɢ, ɨɬɤɥɸɱɢɬɶ ɜɨɡɛɭɠɞɟɧɢɟ ɢ ɚɜɚɪɢɣɧɨ ɨɫɬɚɧɨɜɢɬɶ, ɧɚ 5 ɦɢɧɭɬ 
ɜɜɟɫɬɢ ɜ ɪɚɛɨɬɭ ɫɢɫɬɟɦɭ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 
ɉɪɨɬɟɱɤɢ ɦɚɫɥɚ ɢɡ ɫɟɪɜɨɦɨɬɨɪɨɜ ɩɨɩɚɞɚɸɬ ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ ɨɬɤɭɞɚ 
ɜɦɟɫɬɟ ɫ ɞɪɟɧɚɠɧɨɣ ɜɨɞɨɣ ɨɬɜɨɞɹɬɫɹ ɫɚɦɨɬɟɤɨɦ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɛɚɤ-
ɦɚɫɥɨɭɥɨɜɢɬɟɥɶ. ɋɤɨɩɢɜɲɟɟɫɹ ɦɚɫɥɨ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɚɤɚ ɩɟɪɢɨɞɢɱɟɫɤɢ 
ɨɬɤɚɱɢɜɚɟɬɫɹ ɧɚ ɭɬɢɥɢɡɚɰɢɸ, ɚ ɱɢɫɬɚɹ ɜɨɞɚ ɨɬɜɨɞɢɬɫɹ ɜ ɞɪɟɧɚɠɧɵɣ ɤɨɥɨɞɟɰ ɢ 
ɨɬɤɚɱɢɜɚɟɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. ɍɫɬɚɧɨɜɤɚ ɛɚɤɚ-ɦɚɫɥɨɭɥɨɜɢɬɟɥɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜ 
ɤɚɠɞɨɦ ɢɡ 2 ɚɝɪɟɝɚɬɧɵɯ ɛɥɨɤɨɜ. ɇɟɡɧɚɱɢɬɟɥɶɧɵɟ ɩɪɨɬɟɱɤɢ ɦɚɫɥɚ ɢɡ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɜɯɨɞɧɵɯ 
ɨɬɜɟɪɫɬɢɹɯ ɜɨɞɨɩɪɢɟɦɧɢɤɨɜ, ɩɨɩɚɞɚɸɬ ɜ ɡɚɦɤɧɭɬɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɡɚɬɜɨɪɧɨɣ 
ɲɚɯɬɵ. ɉɟɪɟɞ ɨɩɨɪɨɠɧɟɧɢɟɦ, ɩɪɢ ɪɟɦɨɧɬɟ ɧɚɩɨɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɦɚɫɥɨ ɢɡ 
ɡɚɬɜɨɪɧɨɣ ɲɚɯɬɵ ɫɨɛɢɪɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɨɪɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɩɨɪɨɥɨɧɨɜɨɣ 
ɝɭɛɤɢ). ȼ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ, ɜ ɦɟɫɬɚɯ ɜɨɡɦɨɠɧɵɯ ɫɥɭɱɚɣɧɵɯ 
ɩɪɨɬɟɱɟɤ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɞɞɨɧɵ, ɜ ɱɚɫɬɧɨɫɬɢ ɩɨɞ ɫɨɟɞɢɧɟɧɢɹɦɢ 
ɝɢɞɪɨɥɢɧɢɣ ɫ ɧɚɫɨɫɚɦɢ ɢ ɛɚɤɚɦɢ. 
Ɉɫɧɚɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɞɨɥɠɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ ɫɢɝɧɚɥɚ ɨ ɩɨɠɚɪɟ ɫ ɭɤɚɡɚɧɢɟɦ ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɧɚ 
ɰɟɧɬɪɚɥɶɧɵɣ ɩɭɧɤɬ ɭɩɪɚɜɥɟɧɢɹ. 
ɋɢɫɬɟɦɚ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɨɛɴɟɤɬɨɜ Ƚɗɋ ɫɨɫɬɨɢɬ ɢɡ ɫɟɤɰɢɣ. 
Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɢɦɟɟɬ ɤɨɧɬɪɨɥɶɧɨ-ɩɭɫɤɨɜɨɣ ɭɡɟɥ (Ʉɉɍ), ɫɨɫɬɨɹɳɟɣ ɢɡ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɡɚɞɜɢɠɤɢ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɢ ɪɭɱɧɨɣ ɡɚɞɜɢɠɤɢ, ɦɚɧɨɦɟɬɪɚ  
ɞɥɹ ɤɨɧɬɪɨɥɹ ɧɚɥɢɱɢɹ ɜɨɞɵ ɨɬ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɨɞɵ ɩɨ 
ɭɡɥɚɦ. ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɨɠɚɪɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
- Ɍɟɪɪɢɬɨɪɢɹ ɫɬɚɧɰɢɢ ɞɨɥɠɧɚ ɩɨɫɬɨɹɧɧɨ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ, 
ɨɱɢɳɚɬɶɫɹ ɨɬ ɫɝɨɪɚɟɦɵɯ ɨɬɯɨɞɨɜ. Ɂɚɩɪɟɳɚɟɬɫɹ ɡɚɝɪɨɦɨɠɞɚɬɶ ɦɚɬɟɪɢɚɥɚɦɢ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɪɨɟɡɞɵ ɜɨɤɪɭɝ ɡɞɚɧɢɣ ɢ ɞɨɪɨɝɢ. 
- Ɍɟɪɪɢɬɨɪɢɹ ɫɬɚɧɰɢɢ ɞɨɥɠɧɚ ɢɦɟɬɶ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɤɨɧɬɪɨɥɶɧɨ -
ɩɪɨɩɭɫɤɧɵɟ ɩɭɧɤɬɵ, ɚ ɬɚɤɠɟ ɧɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ. 
- Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɧɚɳɚɟɦɨɟ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɞɨɥɠɧɨ ɢɦɟɬɶ ɞɚɬɱɢɤɢ ɨɛɧɚɪɭɠɟɧɢɹ ɜɨɡɝɨɪɚɧɢɹ, ɨɬ ɤɨɬɨɪɵɯ 
ɞɨɥɠɧɵ ɜɵɞɚɜɚɬɶɫɹ ɫɢɝɧɚɥɵ ɧɚ ɨɬɤɪɵɬɢɟ ɡɚɩɨɪɧɨ-ɩɭɫɤɨɜɵɯ ɨɪɝɚɧɨɜ ɩɨɞɚɱɢ 
ɜɨɞɵ, ɨ ɫɪɚɛɚɬɵɜɚɧɢɢ ɫɢɫɬɟɦɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɰɟɧɬɪɚɥɶɧɵɣ ɩɭɥɶɬ 




7 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
7.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɡɚɬɪɚɬ 
 
7.1.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɋɵɧɨɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɫɥɨɠɧɵɯ ɪɵɧɤɨɜ. 
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ – ɭɧɢɤɚɥɶɧɵɣ ɬɨɜɚɪ, ɨɫɧɨɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɤɨɬɨɪɨɝɨ 
ɹɜɥɹɟɬɫɹ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɧɚɤɨɩɥɟɧɢɹ ɢ ɯɪɚɧɟɧɢɹ, ɢɦɟɧɧɨ ɩɨɷɬɨɦɭ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɥɸɛɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɩɪɢ ɭɫɥɨɜɢɢ 
ɩɨɫɬɨɹɧɧɨ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨɫɹ ɛɚɥɚɧɫɚ ɫɩɪɨɫɚ ɢ ɩɪɟɞɥɨɠɟɧɢɹ. 
ɇɚ ɨɩɬɨɜɨɦ ɪɵɧɤɟ ɬɨɪɝɭɸɬɫɹ ɞɜɚ ɬɨɜɚɪɚ – ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɢ ɦɨɳɧɨɫɬɶ. 
ɉɥɚɬɚ ɡɚ ɦɨɳɧɨɫɬɶ ɩɨɤɪɵɜɚɟɬ ɩɨɫɬɨɹɧɧɵɟ ɪɚɫɯɨɞɵ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɧɚ 
ɩɨɞɞɟɪɠɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɝɨɬɨɜɧɨɫɬɢ ɜɵɪɚɛɨɬɚɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɨɛɴɟɦ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨ ɩɟɪɜɨɦɭ ɬɪɟɛɨɜɚɧɢɸ ɩɨɤɭɩɚɬɟɥɹ. 
Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.1. 
 
Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɦɥɧ.ɪɭɛ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2022 2023 2024 2025 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 233 233 233 233 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɑɚɫɵ 4320 4320 4320 4320 
ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 1006560,0 1006560,0 1006560,0 1006560,0 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ % 2 2 2 2 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ɇȼɬ*ɱ 38527,49 38527,49 38527,49 38527,49 
Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ*ɱ 1887846,9 1887846,9 1887846,9 1887846,9 
Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ*ɱ 12300 12696 13092 13572 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɦɥɧ.ɪɭɛ. 161,25 166,44 171,63 177,92 
ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 24,6 25,4 26,2 27,14 
 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɵɪɭɱɤɚ ɪɚɫɬɟɬ, ɷɬɨ 
ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ.  
 
7.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɨ ɮɭɧɤɰɢɹɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɡɚɬɪɚɬɵ ɹɜɥɹɸɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ.  
Ɉɫɧɨɜɧɵɦɢ ɧɚɡɵɜɚɸɬɫɹ ɡɚɬɪɚɬɵ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɹɡɚɧɧɵɟ ɫ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɧɟɪɝɢɢ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɰɟɥɢ. 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
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- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɧɨɣ (ɪɚɫɫɱɢɬɚɧɧɨɣ) ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɨɛɴɟɤɬɨɜ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, 
ɫ ɭɱɟɬɨɦ ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ) – 0,08%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ (ɨɩɥɚɬɚ ɬɪɭɞɚ, 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɭɦɟɧɶɲɚɸɳɢɟ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɭɸ ɛɚɡɭ, ɩɪɨɱɢɟ 
ɪɚɫɯɨɞɵ, ɧɟ ɭɦɟɧɶɲɚɸɳɢɟ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɭɸ ɛɚɡɭ) ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɰɟɧɚɯ 2017 
ɝ. ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 
 
Ɍɚɛɥɢɰɚ 7.2  ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 56,90 
ɉɪɨɱɢɟ 274,0 61,09 
ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 117,99 
 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ (ɬɚɛɥɢɰɚ 7.3). 
 
Ɍɚɛɥɢɰɚ 7.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 
Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,09 
Ɉɬ 16 ɞɨ 25 ɥɟɬ 0,14 
ɋɜɵɲɟ 25 ɥɟɬ 0,2 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ [4] ɫ ɭɱɟɬɨɦ 
ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ɬɚɛɥɢɰɚ 7.4). 
 
Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 30,19 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 2,11 
ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,61 
ɂɬɨɝɨ  32,91 
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ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ʉɚɥɚɪ 
ɫɨɫɬɚɜɥɹɟɬ 4,8 ɡɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.5 ɢ ɫɬɪɭɤɬɭɪɚ ɧɚ ɪɢɫɭɧɤɟ 7.1. 
 
Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 2021 2022 2023 2024 2025 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ.ɪɭɛ. 30,40 30,40 30,40 30,40 30,40 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 26,53 26,24 25,95 25,66 25,37 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 117,99 117,99 117,99 117,99 117,99 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 1,66 2,46 2,43 2,41 2,38 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 32,9 32,9 32,9 32,9 32,9 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 8,99 9,25 9,25 9,25 9,25 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 218,48 219,25 218,94 218,63 218,31 
 
 Ɋɢɫɭɧɨɤ 7.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 
7.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɜ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ 
ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ 
ɊɎ. ɉɪɢ ɜɨɡɜɟɞɟɧɢɢ Ƚɗɋ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, 
ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɚɟɬ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ Ƚɗɋ. 
ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɪɨɟɤɬɟ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɧɚɥɨɝɨɜ: 
– ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20% ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
– ɇȾɋ – 18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
– ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34% ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 












Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ ɇɚɥɨɝ ɧɚ ɜɨɞɭ 
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– ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ∙ɱ – ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɛɚɫɫɟɣɧɨɦ ɪɟɤɢ, 
ɨɡɟɪɚ, ɦɨɪɹ. 
– ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ. 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.6. 
 
Ɍɚɛɥɢɰɚ 7.6  ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 2022 2023 2024 2025 2026 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 295,73 313,41 321,9 334,85 348,2 
ɇȾɋ, ɦɥɧ.ɪɭɛ. 250,91 337,43 345,23 356,65 368,55 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 51,96 51,96 51,96 51,96 51,95 
ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 60,3 59,7 59,01 58,34 57,7 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 658,9 762,5 778,1 801,8 826,4 
 
7.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 
 
ɉɪɢɛɵɥɶ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɤɚɱɟɫɬɜɨ 
ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ.  
ȿɫɥɢ Ƚɗɋ ɢɫɩɨɥɶɡɭɟɬ ɢɦɟɸɳɢɟɫɹ ɭ ɧɟɟ ɪɟɫɭɪɫɵ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ 
ɫɩɨɫɨɛɨɦ ɢ ɫɨɜɨɤɭɩɧɵɣ ɞɨɯɨɞ ɩɪɟɜɵɲɚɟɬ ɫɨɜɨɤɭɩɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɢɡɞɟɪɠɤɢ, ɬɨ ɜɨɡɧɢɤɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɩɪɢɛɵɥɶ. 
Ⱦɨɯɨɞɵ Ƚɗɋ ɮɨɪɦɢɪɭɸɬɫɹ ɤɚɤ ɞɨɯɨɞɵ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɬɨɜɚɪɨɜ (ɪɚɛɨɬ, 
ɭɫɥɭɝ) ɢ ɢɦɭɳɟɫɬɜɟɧɧɵɯ ɩɪɚɜ (ɞɨɯɨɞɵ ɨɬ ɪɟɚɥɢɡɚɰɢɢ) ɢ ɩɪɨɱɢɟ ɞɨɯɨɞɵ.  
Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.7 ɢ 
ɧɚ ɪɢɫɭɧɤɟ 7.2. 
 
Ɍɚɛɥɢɰɚ 7.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 2020 2021 2022 2023 2024 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 838,7 1735,4 1792,7 1883,2 1920,8 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 136,6 218,5 219,2 218,9 218,6 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 702,1 1516,9 1573,4 1664,2 1702,2 
EBIT(ɩɪɢɛɵɥɶ ɨɬ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 
ɦɥɧ.ɪɭɛ. 702,1 1516,9 1573,4 1664,2 1702,2 
ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 140,4 303,4 314,7 332,8 340,4 
NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 561,6 1213,6 1258,8 1331,4 1361,7 




Ɋɢɫɭɧɨɤ 7.2 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɥɧ. ɪɭɛ. 
 
7.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ, [4]. 
 
7.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
- ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
- ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
- ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
- ɂ ɬ.ɞ. 
Ɋɚɫɱɺɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-
113; 
ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ ɩɪɟɞ 
ɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 
ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 № 9 «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 
Ɋɚɫɱɺɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 






















Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 
1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ʉɚɥɚɪɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2017 ɝɨɞɚ. 
3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 
7.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɺɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱɺɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ʉɚɥɚɪɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ 
Ʉɚɥɚɪ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.8. 
 
Ɍɚɛɥɢɰɚ 7.8 – Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɹ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 84 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 6125,5 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,27 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 0,11 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 100150,5 
 
7.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ȼɚɠɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ, ɨɬɪɚɠɚɸɳɟɣ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɟɧɢɹ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɧɚ ɪɚɫɯɨɞɵ ɢ ɞɨɯɨɞɵ ɤɚɤɨɝɨ-ɥɢɛɨ ɛɸɞɠɟɬɚ 
(ɦɟɫɬɧɨɝɨ, ɮɟɞɟɪɚɥɶɧɨɝɨ, ɪɟɝɢɨɧɚɥɶɧɨɝɨ), ɹɜɥɹɟɬɫɹ ɛɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱɺɬ 
ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 7.9.  
 
Ɍɚɛɥɢɰɚ 7.9 – ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɦɥɧ.ɪɭɛ. 197,7 397,7 668,5 772,06 787,7 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ. 129,2 335,9 607,9 712,1 728,3 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ. 68,3 61,4 60,3 59,7 59,01 
 
7.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ — ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɰɟɧɤɟ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɹ 
ɢɫɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɚ ɧɚ ɟɝɨ ɤɨɧɟɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɬɨɪɨɝɨ ɩɪɢɧɹɬ ɱɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ.  
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ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 
ɪɢɫɤɢ: 
- ɪɵɧɨɱɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
- ɤɚɩɢɬɚɥɶɧɵɟ - ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 
ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɹ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
- ɨɩɟɪɚɰɢɨɧɧɵɟ - ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 
ɩɟɪɢɨɞ; 
ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 
ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɜ) ɐɟɧɚ ɫɛɵɬɚ; 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ: ɨɛɴɺɦɚ ɢɧɜɟɫɬɢɰɢɣ, ɨɛɴɟɦɚ 
ɫɛɵɬɚ, ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 7.3,7.4 ɢ 7.5. 
 
 Ɋɢɫɭɧɨɤ 7.3 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɺɦɚ ɢɧɜɟɫɬɢɰɢɣ 
 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ - ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
 



























-20% -15% -10% -5% 0% 5% 10% 15% 20%
 99 
 
ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ – ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
 
 Ɋɢɫɭɧɨɤ 7.5 - ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 




















8 Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜ ɫɭɪɨɜɵɯ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
 
8.1 ɋɭɪɨɜɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɏɨɪɨɲɨ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɹɜɥɹɸɬɫɹ 
ɜɵɫɨɤɨɷɤɨɧɨɦɢɱɧɵɦ, ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ. ɉɨɷɬɨɦɭ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɝɢɞɪɨɭɡɥɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɹɯ: ɨɬ ɭɦɟɪɟɧɧɨ – ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɜ ɸɝɨ – ɡɚɩɚɞɧɵɯ ɪɟɝɢɨɧɚɯ ɫɬɪɚɧɵ ɞɨ 
ɨɫɨɛɨ – ɫɭɪɨɜɵɯ ɜ ɋɢɛɢɪɢ ɢ ɧɚ Ⱦɚɥɶɧɟɦ ɜɨɫɬɨɤɟ. 
Ʉɥɢɦɚɬ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɞɚɧɧɭɸ ɦɟɫɬɧɨɫɬɶ ɜ ɫɢɥɭ ɟɺ ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ 
ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ. Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ:  
– ɍɦɟɪɟɧɧɵɟ – ɜɵɲɟ -10 °C 
– ɋɭɪɨɜɵɟ – ɨɬ -10 ɞɨ -20 °C 
– Ɉɫɨɛɨ ɫɭɪɨɜɵɟ – ɧɢɠɟ -20 °C  
Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɩɥɨɬɢɧɵ, ɩɨɫɬɪɨɟɧɧɵɟ ɢ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɟ ɜ ɫɭɪɨɜɵɯ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1 [17]. 
Ʉ ɪɚɣɨɧɭ ɫ ɫɭɪɨɜɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɨɬɧɨɫɢɬɫɹ ɢ Ʉɚɥɚɪɫɤɢɣ 
ɪɚɣɨɧ, ɩɪɢɪɚɜɧɟɧɧɵɣ ɤ ɪɚɣɨɧɚɦ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ 
ɩɪɨɟɤɬɢɪɭɟɦɵɣ Ʉɚɥɚɪɫɤɢɣɣ ɝɢɞɪɨɭɡɟɥ. 
Ʉɥɢɦɚɬ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɤɨɪɨɬɤɢɦ ɢ ɧɟɪɟɞɤɨ ɞɨɠɞɥɢɜɵɦ ɥɟɬɨɦ. 
Ɂɢɦɚ ɯɨɥɨɞɧɚɹ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ −28 ÷ −34 °C. ȼ 
Ʉɚɥɚɪɫɤɨɦ ɪɚɣɨɧɟ, ɜ ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ ɫɚɦɚɹ ɫɟɜɟɪɧɚɹ ɬɨɱɤɚ Ɂɚɛɚɣɤɚɥɶɫɤɨɝɨ 
ɤɪɚɹ, ɨɬɦɟɱɟɧɚ ɦɚɤɫɢɦɚɥɶɧɨ ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ: -64 °C.  
 
Ɍɚɛɥɢɰɚ 8.1 – ɉɥɨɬɢɧɵ, ɩɨɫɬɪɨɟɧɧɵɟ ɢ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɟ ɜ ɫɭɪɨɜɵɯ 












Ɋɟɤɚ Ɋɟɝɢɨɧ    ̅̅ ̅̅ ɹɧɜɚɪɹ °ɋ      ɹɧɜɚɪɹ  °ɋ 
Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 6000 ɪ.ȿɧɢɫɟɣ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ -30 -53 
Ȼɪɚɬɫɤɚɹ Ƚɗɋ 4500 ɪ. Ⱥɧɝɚɪɚ ɂɪɤɭɬɫɤɚɹ ɨɛɥɚɫɬɶ -35 -50 
ɍɫɬɶ-ɂɥɢɦɫɤɚɹ Ƚɗɋ 3840 ɪ. Ⱥɧɝɚɪɚ ɂɪɤɭɬɫɤɚɹ ɨɛɥɚɫɬɶ -35 -50 
Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 2997 ɪ. Ⱥɧɝɚɪɚ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ -29 -53 
Ȼɭɪɟɣɫɤɚɹ Ƚɗɋ 2010 ɪ. Ȼɭɪɟɹ Ⱥɦɭɪɫɤɚɹ ɨɛɥɚɫɬɶ -37 -45 
ɇɨɜɨɫɢɛɢɪɫɤɚɹ Ƚɗɋ 470 ɪ.Ɉɛɶ ɇɨɜɨɫɢɛɢɪɫɤɚɹ ɨɛɥɚɫɬɶ -25 -52 
Ɇɚɣɧɫɤɚɹ Ƚɗɋ 321 ɪ.ȿɧɢɫɟɣ ɏɚɤɚɫɢɹ -25 -49 
Ɇɚɦɚɤɚɧɫɤɚɹ Ƚɗɋ 86 ɪ.Ɇɚɦɚɤɚɧ ɂɪɤɭɬɫɤɚɹ ɨɛɥɚɫɬɶ -35 -50 
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8.2 ɋɩɟɰɢɮɢɤɚ ɪɚɛɨɬɵ ɛɟɬɨɧɧɵɯ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɜ ɫɭɪɨɜɵɯ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ  
 
Ɉɫɧɨɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɪɚɛɨɬɵ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɩɥɨɬɢɧ ɜ ɫɭɪɨɜɵɯ 
ɭɫɥɨɜɢɹɯ ɹɜɥɹɟɬɫɹ ɫɟɡɨɧɧɚɹ ɧɟɦɨɧɨɥɢɬɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɩɪɨɮɢɥɹ, ɫɜɹɡɚɧɧɚɹ ɫ 
ɪɚɫɤɪɵɬɢɟɦ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ (ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɢ ɦɟɠɛɥɨɱɧɵɯ ɲɜɨɜ) ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ, ɜɵɯɨɞɹɳɢɯ ɧɚ ɧɢɡɨɜɭɸ ɝɪɚɧɶ. ɇɚɱɢɧɚɟɬɫɹ ɷɬɨɬ ɩɪɨɰɟɫɫ ɫ 
ɪɚɫɤɪɵɬɢɹ ɜɟɪɬɢɤɚɥɶɧɵɯ ɬɪɟɳɢɧ ɢ ɭɱɚɫɬɤɨɜ ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɲɜɨɜ ɧɚ ɧɢɡɨɜɨɣ 
ɝɪɚɧɢ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɪɟɨɞɨɥɟɧɵ ɫɰɟɩɥɟɧɢɟ ɛɟɬɨɧɚ, ɜɥɢɹɧɢɟ ɜɟɫɚ ɢ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɪɚɫɤɪɵɜɚɸɬɫɹ ɦɟɠɛɥɨɱɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɲɜɵ.  
ɉɨɫɥɟɞɫɬɜɢɹ ɧɟɦɨɧɨɥɢɬɧɨɫɬɢ ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɧɟɤɨɬɨɪɨɣ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɫɬɨɥɛɨɜ, ɱɬɨ ɞɨɤɚɡɵɜɚɟɬɫɹ ɧɚɬɭɪɧɵɦɢ 
ɧɚɛɥɸɞɟɧɢɹɦɢ ɡɚ ɪɚɡɜɢɬɢɟɦ ɞɟɮɨɪɦɚɰɢɣ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɦɟɠɫɬɨɥɛɱɚɬɨɝɨ ɲɜɚ. 
Ɉɞɢɧɚɤɨɜɵɟ ɩɨ ɡɧɚɤɭ ɢ ɡɧɚɱɟɧɢɸ ɩɪɢɪɚɳɟɧɢɹ ɞɟɮɨɪɦɚɰɢɣ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ 
ɦɨɧɨɥɢɬɧɨɫɬɢ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɩɥɨɬɢɧɵ, ɪɚɡɧɵɟ ɩɨ ɡɧɚɤɭ ɩɪɢɪɚɳɟɧɢɹ – ɨ 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɢ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɪɨɮɢɥɟ. Ɋɚɡɥɢɱɢɟ ɜ ɯɚɪɚɤɬɟɪɟ ɩɟɪɟɞɚɱɢ 
ɧɚɩɪɹɠɟɧɢɣ ɨɬ ɫɬɨɥɛɚ ɤ ɫɬɨɥɛɭ ɨɩɪɟɞɟɥɹɟɬ ɨɬɥɢɱɧɨɟ ɨɬ ɪɚɫɱɟɬɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɩɨ ɜɫɟɦɭ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦɭ ɫɟɱɟɧɢɸ ɩɥɨɬɢɧɵ. ɗɬɨ 
ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɚɫɤɪɵɬɢɸ ɤɨɧɬɚɤɬɧɨɝɨ ɲɜɚ (ɜ Ȼɪɚɬɫɤɨɣ ɩɥɨɬɢɧɟ). 
ɇɟɦɨɧɨɥɢɬɧɨɫɬɶ ɦɟɠɫɬɨɛɱɚɬɨɝɨ ɲɜɚ ɜ ɫɟɤɰɢɢ 30 Ȼɪɚɬɫɤɨɣ ɩɥɨɬɢɧɵ ɛɵɥɚ 
ɩɨɞɜɟɪɠɟɧɚ ɩɪɹɦɵɦɢ ɩɨɤɚɡɚɧɢɹɦɢ ɳɟɥɟɦɟɪɚ ɜ ɲɜɟ (ɪɢɫɭɧɨɤ 8.1, ɛ, ɤɪɢɜɚɹ 6) 
ɧɟɫɨɝɥɚɫɨɜɚɧɧɵɦɢ ɞɟɮɨɪɦɚɰɢɹɦ ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɲɜɚ (ɤɪɢɜɚɹ 1 ɢ 2), ɱɬɨ 
ɩɪɢɜɟɥɨ ɤ ɪɚɡɪɵɜɚɦ ɜ ɷɩɸɪɚɯ ɞɟɮɨɪɦɚɰɢɣ (ɪɢɫɭɧɨɤ 8.1, ɚ) [8]. 
 
 Ɋɢɫɭɧɨɤ 8.1 – Ⱦɟɮɨɪɦɚɰɢɢ ɜ ɩɨɩɟɪɟɱɧɨɦ ɩɪɨɮɢɥɟ ɩɥɨɬɢɧɵ: 
ɚ – Ȼɪɚɬɫɤɚɹ ɩɥɨɬɧɚ; ɛ – ɞɟɮɨɪɦɚɰɢɢ ɜ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɬɨɱɤɚɯ; 1 – 4 – 
ɞɟɮɨɪɦɚɰɢɢ ɭ ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɲɜɨɜ; 5 – ɞɟɮɨɪɦɚɰɢɹ ɦɟɠɛɥɨɱɧɨɝɨ ɲɜɚ; 6 – 




ɇɚɪɭɲɟɧɢɟ ɦɨɧɨɥɢɬɧɨɫɬɢ ɩɥɨɬɢɧ ɧɨɫɢɬ ɱɟɬɤɨ ɜɵɪɚɠɟɧɧɵɣ ɫɟɡɨɧɧɵɣ 
ɯɚɪɚɤɬɟɪ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɫɩɟɰɢɮɢɤɭ ɫɬɚɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ 
ɩɥɨɬɢɧ ɜ ɫɭɪɨɜɨɦ ɤɥɢɦɚɬɟ. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɤɪɵɬɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɧɚɫɬɭɩɚɸɬ ɜ ɤɨɧɰɟ ɮɟɜɪɚɥɹ - ɧɚɱɚɥɟ ɦɚɪɬɚ ɧɚ ɝɥɭɛɢɧɭ 4 ɦ 
ɩɪɢ ɧɚɛɥɸɞɟɧɧɨɦ ɪɚɫɤɪɵɬɢɟ ɞɨ 4 ɦɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɧɢɡɨɜɨɣ ɝɪɚɧɢ (Ȼɪɚɬɫɤɚɹ 
ɩɥɨɬɢɧɚ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɬɢɦɚɥɶɧɵɦ ɤɚɥɟɧɞɚɪɧɵɦ ɫɪɨɤɨɦ ɩɪɨɜɟɞɟɧɢɹ 
ɰɟɦɟɧɬɚɰɢɢ ɲɜɚ I-II ɜ ɫɭɪɨɜɵɯ ɭɫɥɨɜɢɹɯ ɹɜɥɹɟɬɫɹ ɦɚɪɬ – ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɜɨɪɨɬɚ ɩɟɪɜɨɝɨ ɫɬɨɥɛɚ. 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɤɪɵɬɢɟ ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɢ ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɲɜɨɜ 
ɩɥɨɬɢɧɵ ɧɚɫɬɭɩɚɟɬ ɜ  ɭɫɥɨɜɢɹɯ ɦɢɧɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɛɟɬɨɧɚ ɢ ɧɢɡɤɢɯ 
ɨɬɦɟɬɨɤ ɍȼȻ. ɍɦɟɧɶɲɟɧɢɟ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢɜɨɞɢɬ ɤ ɧɚɤɥɨɧɭ 
ɩɥɨɬɢɧɵ ɜ ɫɬɨɪɨɧɭ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɟɠɫɬɨɥɛɱɚɬɵɟ ɲɜɵ 
ɪɚɫɤɪɵɜɚɸɬɫɹ ɜ ɫɜɨɟɣ ɜɟɪɯɧɟɣ ɱɚɫɬɢ, ɛɥɢɡɤɨɣ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɚɧɢ. ȼ ɛɨɥɟɟ 
ɝɥɭɛɨɤɢɯ ɫɥɨɹɯ ɛɥɨɤɨɜ ɧɟɦɧɨɝɨ ɩɨɡɠɟ – ɜ ɨɫɧɨɜɧɨɦ ɜ ɜɟɫɟɧɧɟ – ɥɟɬɧɢɣ ɩɟɪɢɨɞ 
ɩɨ ɦɟɪɟ ɨɯɥɚɠɞɟɧɢɹ ɛɟɬɨɧɚ.  
Ɇɟɠɛɥɨɱɧɵɟ ɲɜɵ ɨɬɧɨɫɹɬɫɹ ɤ ɧɟɰɟɦɟɧɬɢɪɭɟɦɵɦ, ɜ ɩɪɨɰɟɫɫɟ ɜɨɡɜɟɞɟɧɢɹ 
ɩɥɨɬɢɧɵ ɩɪɢ ɜɨɡɪɚɫɬɚɸɳɟɣ ɦɚɫɫɟ ɛɟɬɨɧɚ ɜɵɲɟɪɚɫɩɨɥɨɠɟɧɧɵɯ ɛɥɨɤɨɜ ɲɜɵ 
ɨɛɠɢɦɚɥɢɫɶ. ɋɨɫɬɨɹɧɢɟ ɦɟɠɛɥɨɱɧɵɯ ɲɜɨɜ ɡɚɜɢɫɢɬ ɨɬ ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɨɜ: 
 ɜɟɫɚ ɛɟɬɨɧɚ ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜɵɲɟ ɲɜɚ; 
 ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
 ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɤɪɵɬɢɹ ɷɬɢɯ ɲɜɨɜ ɜɛɥɢɡɢ ɩɨɜɟɪɯɧɨɫɬɢ ɝɪɚɧɢ ɩɨ 
ɤɚɥɟɧɞɚɪɧɵɦ ɫɪɨɤɚɦ ɫɨɜɩɚɞɚɸɬ ɫ ɪɚɫɤɪɵɬɢɟɦ ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɢ ɬɚɤɠɟ 
ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɜɝɥɭɛɶ ɛɟɬɨɧɧɨɝɨ ɦɚɫɫɢɜɚ (ɪɢɫɭɧɨɤ. Ƚ.1, ɩɪɢɥɨɠɟɧɢɟ Ƚ).  
ɋɟɡɨɧɧɚɹ ɧɟɦɨɧɨɥɢɬɧɨɫɬɶ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ ɜ ɜɢɞɟ ɪɚɫɤɪɵɜɚɸɳɢɯɫɹ 
ɦɟɠɫɬɨɥɛɱɚɬɵɯ, ɦɟɠɫɟɤɰɢɨɧɧɵɯ ɢ ɦɟɠɛɥɨɱɧɵɯ ɲɜɨɜ ɢɦɟɟɬ ɦɟɫɬɨ ɧɚ ɜɫɟɯ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɩɥɨɬɢɧɚɯ, ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɜ ɫɭɪɨɜɵɯ ɭɫɥɨɜɢɹɯ. Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɝɥɭɛɢɧɚ ɪɚɫɤɪɵɬɢɹ ɲɜɨɜ ɫɨɫɬɚɜɥɹɟɬ 3 – 5 ɦ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ 
ɩɪɢ ɨɫɬɵɜɚɧɢɢ ɛɥɨɤɚ ɢ ɧɟ ɩɨɞɚɜɥɹɟɦɵɯ ɜɟɫɨɦ ɜɵɲɟɥɟɠɚɳɟɝɨ ɛɟɬɨɧɚ, 
ɫɜɟɠɟɭɥɨɠɟɧɧɵɣ ɛɥɨɤ ɞɟɮɨɪɦɢɪɭɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɤɨɧɬɚɤɬ ɫ 
ɧɢɠɟɥɟɠɚɳɢɦ ɛɥɨɤɨɦ ɦɨɠɟɬ ɛɵɬɶ ɧɚɪɭɲɟɧ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɩɥɨɳɚɞɢ 
ɲɜɚ. 
Ɋɚɫɤɪɵɬɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɲɜɨɜ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɨ 
ɞɚɧɧɵɦ ɧɚɬɭɪɧɵɦ ɧɚɛɥɸɞɟɧɢɹɦ ɩɨɱɬɢ ɥɢɧɟɣɧɨ ɡɚɜɢɫɢɬ ɨɬ ɩɨɧɢɠɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢɱɟɦ ɟɝɨ ɭɞɟɥɶɧɨɟ ɪɚɫɤɪɵɬɢɟ ɫɨɫɬɚɜɥɹɟɬ 0,05 – 0,06 ɦɦ ɧɚ 1°ɋ 
ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ.  
ɋɦɹɝɱɢɬɶ ɫɟɡɨɧɧɵɟ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɠɧɨ ɬɟɩɥɨɢɡɨɥɹɰɢɟɣ. 
ȿɫɬɟɫɬɜɟɧɧɨ ɨɛɪɚɡɭɸɳɢɣɫɹ ɥɟɞɹɧɨɣ ɩɨɤɪɨɜ ɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɝɪɚɧɹɯ ɍɫɬɶ 
– ɂɥɢɦɫɤɨɣ ɢ Ȼɪɚɬɫɤɨɣ ɩɥɨɬɢɧɚɯ ɜɫɥɟɞɫɬɜɢɟ ɭɬɟɱɤɢ ɜɨɞɵ ɢɡ-ɩɨɞ ɡɚɬɜɨɪɨɜ 
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ɡɚɦɟɬɧɨ ɫɧɢɡɢɥ ɬɟɦɩɟɪɚɬɭɪɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɣ ɢ ɞɟɮɨɪɦɚɰɢɣ 
ɜɨɞɨɫɥɢɜɧɵɯ ɫɟɤɰɢɣ.  
ȿɳɟ ɨɞɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɪɚɛɨɬɵ ɩɥɨɬɢɧ ɜ ɭɫɥɨɜɢɹɯ ɫɭɪɨɜɨɝɨ ɤɥɢɦɚɬɚ 
ɹɜɥɹɟɬɫɹ ɪɚɡɪɭɲɟɧɢɟ ɛɟɬɨɧɚ ɜ ɡɨɧɟ ɩɟɪɟɦɟɧɧɨɝɨ ɭɪɨɜɧɹ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 
ɱɚɫɬɨɣ ɫɦɟɧɟ ɡɚɦɨɪɚɠɢɜɚɧɢɹ ɢ ɨɬɬɚɢɜɚɧɢɹ ɧɚɫɵɳɟɧɧɨɝɨ ɜɨɞɨɣ ɛɟɬɨɧɚ. 
Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɪɚɡɪɭɲɟɧɢɹ ɹɜɥɹɸɬɫɹ ɤɚɜɟɪɧɵ ɜ ɛɟɬɨɧɟ ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ 
ɩɟɪɟɦɟɧɧɨɝɨ ɭɪɨɜɧɹ. 
ɋ ɰɟɥɶɸ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ (ɭɤɪɟɩɥɟɧɢɹ) ɛɟɬɨɧɚ  ɩɪɨɜɨɞɹɬɫɹ 
ɫɥɟɞɭɸɳɢɟ  ɪɚɛɨɬɵ: ɰɟɦɟɧɬɚɰɢɹ, ɢɧɴɟɤɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɚ ɩɨɥɢɦɟɪɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ, ɭɞɚɥɟɧɢɟ ɪɚɡɪɭɲɟɧɧɨɝɨ (ɞɟɮɟɤɬɧɨɝɨ) ɛɟɬɨɧɚ ɫ ɡɚɦɟɧɨɣ ɟɝɨ ɧɨɜɵɦ 
ɜ ɥɨɤɚɥɶɧɨɣ ɱɚɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ. 
 
8.2.1 Ɋɚɫɤɪɵɬɢɟ ɦɟɠɫɬɨɥɛɱɚɬɵɯ ɲɜɨɜ ɜ ɪɚɡɧɵɯ ɫɟɤɰɢɹɯ 
 
ɉɪɢ ɨɞɢɧɚɤɨɜɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɛɟɬɨɧɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ 
ɝɥɭɯɨɣ ɫɟɤɰɢɢ ɍɫɬɶ – ɂɥɢɦɫɤɨɣ ɩɥɨɬɢɧɵ ɧɚɤɥɨɧɧɵɣ ɭɱɚɫɬɨɤ ɦɟɠɫɬɨɥɛɱɚɬɨɝɨ 
ɲɜɚ ɪɚɫɤɪɵɜɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɢɧɬɟɧɫɢɜɧɟɣ, ɱɟɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɦɟɠɛɥɨɱɧɵɣ 
ɲɨɜ. Ɋɚɫɤɪɵɬɢɟ ɚɧɚɥɨɝɢɱɧɨɝɨ ɦɟɠɫɬɨɥɛɱɚɬɨɝɨ ɲɜɚ ɧɚ ɷɬɨɣ ɠɟ ɨɬɦɟɬɤɟ ɜ 
ɫɬɚɧɰɢɨɧɧɨɣ ɫɟɤɰɢɢ ɨɬɥɢɱɚɟɬɫɹ ɩɨ ɯɚɪɚɤɬɟɪɭ ɷɩɸɪɵ ɢ ɡɧɚɱɟɧɢɹɦ, ɬɚɤ ɤɚɤ 
ɚɪɦɨɤɚɪɤɚɫ ɢ ɚɪɦɨɫɟɬɤɢ, ɜɨɫɩɪɢɧɢɦɚɹ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, 
ɨɝɪɚɧɢɱɢɜɚɸɬ ɪɚɫɤɪɵɬɢɟ ɲɜɚ (ɪɢɫɭɧɨɤ. 8.5 ɚ, ɛ) [8]: 
 Ɋɢɫɭɧɨɤ 8.5 – ɗɩɸɪɵ ɪɚɫɤɪɵɬɢɣ ɲɜɨɜ: 




ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 
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ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
 





Ɉɛɴɟɦ, ɤɦ3 ɍɪɨɜɟɧɶ, ɦ 
ɇɝɷɫ N ɝɷɫ, Ɇȼɬ 
Nɝɚɪ, Ɇȼɬ Qɛɵɬ ɩɨɬɟɪɢ Qɩɨɥ.ɛ Qɜɯɤ Qɝɷɫ Qɜ Qɧɛ ΔV Vɧɚɱ Vɤɨɧ ɍȼȻ Zɧɛ Qɮ Qɢɫɩ Qɥɟɞ Zɧɚɱ Zɤɨɧ Zɫɪ 
Ɉɤɬ. 77 1 0,1 0 75 80 79 4 80 0,01 8,4 8,39 650,00 650,03 650,02 563,86 85,39 56 56 
ɇɨɹɛ. 50 1 0 1 49 40 177 128 178 0,34 8,39 8,0 650,03 647,50 648,76 566,85 81,15 131 131 
Ⱦɟɤ. 38 1 0 1 36 40 228 192 229 0,50 8,0 7,5 647,50 644,24 645,87 567,86 77,24 160 160 
əɧɜ. 21 1 0 1 19 40 239 220 240 0,53 7,5 7,0 644,24 641,19 642,71 568,08 73,87 160 160 
Ɏɟɜɪ. 18 1 0 2 17 40 201 184 202 0,49 7,0 6,5 641,19 638,50 639,85 567,33 71,74 131 131 
Ɇɚɪɬ. 17 1 0 -1 16 40 84 68 85 0,18 6,5 6,3 638,50 637,53 638,02 564,11 73,14 56 56 
Ⱥɩɪ. 29 1 0 -1 30 40 39 9 40 0,02 6,3 6,3 637,53 637,40 637,46 560,98 75,72 27 ɜɯɤ 
Ɇɚɣ. 280 2 0,1 1 281 80 78 -203 80 -0,53 6,3 6,9 637,40 640,28 638,84 562,87 75,20 53 ɜɯɤ 
ɂɸɧɶ 332 2 0,1 1 331 80 78 -253 80 -0,66 6,9 7,5 640,28 643,98 642,13 562,87 78,50 56 ɜɯɤ 
ɂɸɥɶ 326 3 0,1 1 324 80 77 -247 80 -0,64 7,5 8,1 643,98 648,21 646,10 562,87 82,46 58 ɜɯɤ 
Ⱥɜɝ. 161 3 0,1 1 160 80 77 -83 80 -0,22 8,1 8,36 648,21 649,82 649,01 562,87 85,38 60 ɜɯɤ 
ɋɟɧɬ. 97 3 0,1 1 96 80 77 -19 80 -0,05 8,36 8,4 649,82 650,00 659,91 562,87 86,37 60 ɜɯɤ 
 
ȼɵɜɨɞ: ɋɨɲɥɢɫɶ ɨɬɦɟɬɤɢ Zɧɚɱ ɢ Zɤɨɧ, ɫɨɲɥɢɫɶ Vɧɚɱ ɢ Vɤɨɧ, ɫɨɛɥɸɞɟɧɨ ɫɨɨɬɧɨɲɟɧɢɟ Qɜɯɤ≤ Qɧɛ, ɫɨɛɥɸɞɟɧɨ 






Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
Ɍɚɛɥɢɰɚ Ȼ.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ    ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115-ȼ   , ɦ 3 3,55 4,5 5 5,6 6 6,3 7,1 7,5 8    0,955 0,956 0,957 0,96 0,96 0,96 0,96 0,96 0,96 0,96 










Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɚɫɱɺɬ ɧɟɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɊɈ115-ȼ-450     ,      ʹ      ʹ    [Ͷ]  (  ʹ)  √[ͷ] = [͸]  [͵] x       𝛒 a R, ɦ 
2 3 4 5 6 7 8 9 10 11 12 
351 0,589 4,328 3,049 1,746 2,34 5,45 6,73 2,59 6,01 8,60 
333 0,559 4,106 2,827 1,681 2,24 5,02 6,30 2,51 5,91 8,42 
315 0,528 3,884 2,605 1,614 2,14 4,59 5,87 2,42 5,82 8,24 
297 0,498 3,662 2,383 1,544 2,04 4,17 5,45 2,33 5,72 8,05 
279 0,468 3,440 2,161 1,470 1,94 3,76 5,03 2,24 5,61 7,86 
261 0,438 3,218 1,939 1,392 1,83 3,35 4,63 2,15 5,50 7,66 
243 0,408 2,996 1,717 1,310 1,72 2,95 4,23 2,06 5,39 7,45 
225 0,377 2,774 1,495 1,223 1,60 2,56 3,84 1,96 5,27 7,23 
207 0,347 2,552 1,273 1,128 1,48 2,18 3,46 1,86 5,15 7,01 
189 0,317 2,330 1,051 1,025 1,34 1,80 3,08 1,75 5,02 6,77 
171 0,287 2,108 0,829 0,911 1,20 1,43 2,71 1,65 4,87 6,52 
153 0,257 1,886 0,607 0,779 1,04 1,07 2,35 1,53 4,71 6,24 
135 0,226 1,665 0,385 0,621 0,85 0,72 1,99 1,41 4,52 5,93 













  Ɋɢɫɭɧɨɤ ȼ.1 – Ⱦɟɣɫɬɜɭɸɳɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɛɟɬɨɧɧɭɸ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧ: 





   Ɋɢɫɭɧɨɤ ȼ.2 – ɇɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɩɨ ɤɨɧɬɚɤɬɧɨɦɭ ɫɟɱɟɧɢɸ: 





Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜ ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ 
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2 ???? 4 ???? 5 ??? 7 ???6 ???
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22,067,0 20,210,6
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